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GLASS WORKS (Screens, Rollers and Protective Clothing) 
METAL WORKS (Rollers and Belts for handling hot metal strip) 
POTTERIES (Protective clothing for pot setters) 

SHIPYARDS (Coloured and patterned Asbestos fabric, fire curtains, &c, 
STEEL WORKS (Furnace Insulation, Protective Clothing) 
WELDERS (Protective Clothing, Black Asbestos Cloth Cabinets) 


and many other applications of 
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PROTECTIVE CLOTHING * FIREPROOFING AND 
=a FIREPROOF DECORATIVE WORK eauue 








BESTOBELL WORKS, SLOUGH, Bucks. 


Telephone : SLOugh 20211 (3 lines) Telegrams : “‘Bestobell, Slough” 
BRANCHES—BIRMINGHAM : BRISTOL * CARDIFF * GLASGOW + HULL 
- ? LEEDS - LIVERPOOL + MANCHESTER * NEWCASTLE * NOTTINGHAM 

and ing And the Empire Agencies in all Countries 





THE ENGINEER SEPT. 15, 1939 


* 
» 


LEEDSe 


MANCHESTER 
= © 
SHEFFIELD 


@ BIRMINGHAM 


LONDON ® 


Pe BRIS 
LF © BRISTOL BRIGHTON AX 
Rees SOUTHAMPTON ae 


Aévertivenent of GEORGE COHEN SONS & COMPANY LID. (éscaovissea 1994) WOOD LANE, LONDON, W.I2 


STANNINGLEY WORKS, N* LEEDS - 191, CORPORATION ST. BIRMINGHAM - ano ar SHEFFIELD - MANCHESTER - GLASGOW - NEWCASTLE - SWANSEA~ BRISTOL & SOUTHAMPTON erc. 


28" REVERSING 
MILL 


Producing Rounds, 
Squares, Flats, Angles 
He oe! Channels, etc. 
ee. The most up-to-date 
plant for a varied 
product: Supplied 


complete with all 


ELECTRICAL 
EQUIPMENT 


a ____ 
[AMBERTON 


MAKERS of ROLLING MILL PLANT 


| 
| 
| 
| 
| 
| 
i 
| 











ap ss a 





Seer. 15, 1939 


THE ENGINEER 





269 











The New Master Cutler 


Ir is announced that Mr. Ashley Skelton Ward was 
elected Master Cutler of Sheffield on September 4th. 
Mr. Ward is the son of the late Mr. Herbert Ward, of 
Birley Carr, and a.nephew of the late Mr. T. W. Ward 
and of Dr. Joseph Ward, both former Master Cutlers. 
He began his business career with the firm of which he 
is now @ Joint Managing Director. At a youthful age 
he went to London to promote the business of Thos. 
W. Ward in the Southern area, and subsequently 
established and developed the extensive Silvertown 
and Grays Works. In 1922 he returned to Sheffield 
to take a prominent part in the administration of 
Thos. W. Ward Ltd., and is particularly interested 
in the dismantling and industrial properties activities, 
and materially helped in the resuscitation of concerns 
like the Laycock Engineering Company, Ltd., 
Sheffield ; Marshall Sons and Co. (Suces.), Ltd., 
Gainsborough ; Low Moor Best Yorkshire Iron, Ltd. ; 
Widnes Foundry and Engineering Company, Ltd., 
and the Darlington Railway Plant and Foundry 
Company, Ltd. He was responsible for the purchase 
by his Company of the Palestine Pipe Line—32 miles 
long and is actively engaged in the direction of a 
large number of the associated and subsidiary com- 
panies. Mr. Ward was the first President of the 
London Scrap Iron, Steel, and Metals Association, 
was Chairman of the British Shipbreakers Associa- 
tion, and for several years was a member of the 
General Waste Materials Reclamation Board. He 
has also for some years been president of the Federated 
Associations of Scrap, Iron, Steel, Metals, and 
Machinery Merchants of Great Britain and he took 
an active part in the formation of the Central Scrap 
Agency of the British Iron and Steel Federation. 


The River Trent Catchment Board 


At a special meeting of the River Trent Catchment 
Board, which was held at Nottingham last week, the 
question of the continuation of the various schemes 
which have already been embarked upon by the 
Board was fully discussed, and it was decided to 
proceed with all maintainance of works which protect 
wet land. It was stated by Mr. H. German, the chair- 
man of the Board, that the Ministry of Agriculture 
had stated that it required an additional 1,500,000 
acres of land under cultivation. The Board, he went 
on to say, had decided to maintain the works which 
would be required to protect wet land all over the 
area it controlled, particularly in the Isle of Axholme, 
with a view to preventing such land from going out 
of cultivation. Should a flood oceur similar in 
character to that which occurred in 1932, it was 
probable that some 30,000 acres of land would be 
destroyed. The Board further decided to appoint a 
committee of four, to which would be delegated during 
any period of national emergency or hostilities, the 
whole of the powers and duties of the Board, with 
the exception of the power to issue precepts under 
Section 22 of the Land Drainage Act of 1930. It was 
agreed that the chairman, Mr. H. German, the vice- 
chairman, Mr. W. L. Lancaster of Birmingham, and 
Mr. T. Wallis Gordon, the chairman of the General 
Purposes Committee, should form three members of 
the committee, the choice of the fourth member being 
left to the chairman. It was agreed to free the men 
now engaged on certain works of the Board, in order 
to allow them to assist the farmers in adjacent areas 
with the getting in of the harvest. 


The Salvage of H.M.S. “ Thetis ” 


As we reported in our last week’s Journal note, the 
lifting operations by the Liverpool and Glasgow 
Salvage Association connected with the salvage of 
H.M.S. ‘‘ Thetis” have been successfully completed, 
and the work now in hand is connected mainly with 
the task of draining the ship, and making her ready 
for towing to dry dock. It is understood that in all 
probability she will be towed to the dock owned by 
the London Midland and Scottish Railway Company 
at Holyhead, and arrangements are being made to 
have a combined naval and civic funeral, also at 
Holyhead. The work of making the submarine fit 
for the injection of compressed air is proceeding 
favourably, but as this work necessarily involves a 
considerable amount of detail which can only be 
carried out by divers, it is not possible at the time of 
writing to give an indication as to when it will be 
possible to move the vessel into still shallower water. 
Should, however, the present rate of progress be 
maintained it seems likely that the pumping opera- 
tions will begin in the course of the next few days, 
possibly before these words appear in print. The 
vessels still on the site include the lifting ship “‘ Zelo,” 
which is lying in Moelfre Bay, and the ‘‘ Ranger ” 
and “Flying Kite.” The tug “Flying Kite” is 
being employed in bringing to shore at Moelfre life- 
boat slipway, the bodies of the officers and men 
recovered from the submarine. The number of bodies 


taken from the ship up to Monday, September 11th, 
numbered sixteen, but it was reported by the divers 





A Seven-Day Journal 


that some thirty bodies are lying below the engine- 
room hatch by which entrance was gained to the 
interior of the submarine. The inquest on the two 
bodies of the naval ratings first taken from the 
“Thetis? was opened at Holyhead on Friday, 
September 8th, when the Anglesey County Coroner, 
Mr. Foreer Evans, took evidence of identification, 
and adjourned the inquest to a later date. 


Ministry of Economic Warfare 


Ir is announced by the Ministry of Information 
that Mr. R. H. Cross has been appointed the Minister 
of Economic Warfare, and that the Ministry is housed 
in the premises of the London School of Economics, 
Houghton Street, Aldwych, London, W.C.2. In an 
explanatory statement it is further announced that 
the Ministry of Economic Warfare, will correspond 
broadly to the Ministry of Blockade which was 
created during the last war. Its aim will be to dis- 
organise the economy of the enemy so as to prevent 
him from effectively carrying on the war. Its work 
will consist of initiating and co-ordinating all the 
necessary measures in the economic, financial, and 
industrial spheres. Economic warfare, it is stated, 
must be regarded as a vital offensive arm, comple- 
mentary to the operation of the three Services, and 
the activities of the Ministry will be of the widest 
scope. At the same time every effort will be made to 
take account of the legitimate trading of the neutral 
countries. The staff of the Ministry has been care- 
fully selected partly from the Civil Service and partly 
from expert circles in the City and elsewhere. It is 
working in the closest touch with the corresponding 
French authorities, and a French expert delegation 
led by Monsieur Paul Morand, is already working at 
the Ministry. The Minister of Economic Warfare 
desires to draw the attention of all persons concerned 
to the undesirability in present circumstances of 
shipping goods destined for neutral countries in 
Europe consigned “‘to order” or without naming 
the consignee. Although this practice may be normal 
in certain businesses in times of peace, it is likely in 
the conditions now obtaining to lead to difficulties 
and delays in the examination of cargoes for pur- 
poses of contraband control. The new Ministry is 
no hasty improvisation, and the task of creating the 
necessary organisation has been in progress for the 
last two years, the members of the staff having been 
earmarked some months ago. 


Priority of Work in Factories 


UNDER the powers conferred on him by the Defence 
of the Realm Regulations, Mr. Leslie Burgin, the 
Minister of Supply, on Friday, September 8th, made 
an order entitled the Priority of Work Order, 1939, 
under which contractors and other persons will be 
required to give priority to certain work carried out 
in their factories, workshops, and elsewhere in 
accordance with priority orders issued to them by 
officers of departments concerned. It is not at 
present the intention that these priority orders shall 
cover the whole field of industry, but only that 
proportion where definite difficulties are experienced 
in meeting essential supply requirements, either for 
the general needs of the nation or for the requirements 
of specific Government Departments. Contractors 
who experience difficulty as regards labour or mat- 
erial or otherwise in fulfilling their contracts should 
get in touch with the Government Department 
concerned with the particular branch of industry, or, 
in the case of Government orders, with the Depart- 
ment which has placed the contract. 


Agricultural Motor Fuel Supplies 


ALONGSIDE the provisions for the rationing of 
motor spirit and diesel oil made under the Motor Fuel 
Rationing Order 1939, which relate to the owners of 
private cars and commercial vehicles, and which are 
dealt with by the general rating scheme and the 
Ministry of Transport Regional Transport Com- 
missioners, arrangements have been made to deal 
with the special requirements of agriculture. In view 
of the urgent necessity of ensuring that agricul- 
tural users of motor spirit and heavy fuel oils shail be 
able to obtain supplies during the present period of 
harvest work and ploughing, it has been arranged that 
a special licence for the purpose of fuel for these pur- 
poses should be issued by the Secretary for Mines 
under the Motor Fuel Rationing Order. Under this 
arrangement it will not be necessary for farmers to 
fill up special forms in order to obtain their immediate 
requirements. When they need to purchase petrol 
or heavy oil for the operation of agricultural tractors, 
stationary engines or other machinery used in con- 
nection with farming work, they must satisfy the 
supplier that they are persons genuinely engaged in 
agriculture, and that they need the supply for agri- 
cultural work and no other. They will then be 
required to sign a receipt for the quantity of fuel 
purchased ona bill-head furnished by the seller of 








the fuel, and details may be required of the engines 
and vehicles for which the fuel is-needed, and the 
name and address of the purchaser. When replenish- 
ing his stock of fuel, the supplier will be required to 
produce these receipts. The system covers the vans 
and lorries operating under agricultural licences, but 
it does not apply to farmers’ private motor cars, 
which are dealt with under the main rationing scheme, 
or to lorries operating on carriers’ licences or permits 
issued by the Regional Transport Commissioners, such 
vehicles being dealt with under the Ministry of Trans- 
port Scheme. It is recommended that where possible 
farmers should form or join groups under the Ministry 
of Transport Scheme, similar to those which have been 
formed by other owners of commercial vehicles. The 
special licensing scheme above referred to also covers 
the requirements of the suppliers of agricultural 
engines and for the starting and delivery of such 
engines. 


Restricted Railway Services 


In view of other nationa] requirements, the 
Southern Railway Company announced on Saturday 
last, September 9th, that it was necessary to curtail 
the surburban and main-line services very consider- 
ably throughout the day, on and from Monday, 
September llth. While there was some overcrowding 
during the first few days, especially during the peak 
hours, the results are being watched, and adjustments 
are being made wherever possible. So far as main- 
line train services are concerned the number of trains 
each way from and to London are now as follows, the 
two numbers following the route, representing the 
week-day and the Sunday trains. Folkestone and 
Deal 8.4, the Kent Coast 7.4, Tunbridge Wells 8.3, 
Bournemouth 6.2, Weymouth 3.1, Salisbury 5.4, 
Exeter 3.2, Plymouth 2.1, Padstow 1.0, Brighton 
41.23, Eastbourne and Hastings 7.5, Worthing 5.5, 
Bognor Regis 5.2, and Portsmouth 12.9. These 
timetables are now being prepared, but meanwhile the 
new services will be listed at each station, and the 
fullest possible information given. As from Monday, 
the London Midland and Scottish Railway and the 
London and North Eastern Railway also reduced 
their services, but we understand that the present 
services of the Great Western Railway Company 
will continue for at least another week. On the 
King’s Cross Scotland services of the L.N.E.R. and 
the general provincial services, a reasonable service 
is to be maintained, although the number of trains 
will be reduced. Restaurant cars are to be with- 
drawn, but some buffet cars are to be run, and arrange- 
ments have been made for food supplies to be avail- 
able at the main stations. For those who travel on 
main lines generally the new arrangements mean the 
withdrawal of a large number of trains and the stop- 
ping of others at more intermediate stations. 


Richard Thomas and Co., Ltd. 


THE nineteenth ordinary general meeting of the 
shareholders of Richard Thomas and Co., Ltd., was 
held at Southern House, Cannon Street, London, E.C., 
on Friday, September 8th. Sir William Firth, the 
chairman of the company, presided, and in the 
course of his address welcomed the new managing 
director, Mr. John E. James, and the three new 
directors, the Earl of Dudley, Sir James Lithgow, 
and Mr. A. C. Macdiarmid. He also referred to the 
good work done by the retiring directors, Sir Charles 
Wright, and Mr. 8. R. Beale. After reviewing the 
problems which had confronted the board during the 
past year, Sir William stated that since the close of 
the year under review it had been proved that the 
new works were capable of producing at a cost 
substantially lower than it was possible to attain 
with the old type of plant and that the product 
produced was superior. With regard to the plant 
position, Sir William said that the efficiency of the 
new plant indicated that in the not very distant 
future much of the old type of plant would have to 
be replaced by -modern plant. The firm owned 
265 old-type sheet and plate mills and in recent 
months 75 per cent. of that plant had been operating 
and earning modest profits. The company now 
possessed one of the finest plants in the world and 
its steel capacity was equal to ten per cent. of the 
total ingot capacity of the country. What was 
more interesting was that some 50 per cent. of that 
ingot capacity had a book value approximating to 
25s. 3d. per ingot ton, which was a very low figure. 
The new steel plant, consisted of six completely 
independent units, each with an average output of 
120,000 tons of ingots per annum. In times of 
fluctuating demand the company was in a position to 
light up or to close down the separate units at com- 
paratively small cost, thereby making it possible in 
times of poor demand to work the Ebbw Vale and 
Redbourne plants fully. It was gratifying, Sir 
William concluded, to know that the company was 
giving direct employment to over 31,000 men as 





compared with only 13,650 men seven years ago. 
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A History of Rotary 


Engines and Pumps 


PART II.—No. VIII 
(Continued from page 251, Sept. 8th) 


Roots MACHINES 


HE preferable proportions and the general 

design of Roots machines were more or less 
completely determined towards the end of the 
nineteenth century, and since that time there has 
been very little change except in detail design. 
We do not therefore intend to deal at all fully 
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FIG. 8&—ROTORS OF ROOTS PUMP 


with these machines and indeed we mention the 
products of only one modern manufacturer. 
Nowadays, Roots machines are, we _ believe, 
exclusively used as blowers. But before the war 
some large pumps of the type were manufactured 


pointed out that in pumps of large size the leakage 
through the clearances was relatively of small 
importance and attributed some of the efficiency 
of the pumps to that fact. The pumps were driven 
by steam and the overall efficiency, engine and 
pump, was as high as 80 and even 84 per cent. 

Though attempts were made in this country to 
adapt the machine for pumping duties and for 
mine ventilation, it seems to have been early 
decided that it was more particularly suited for 
discharging air at the low pressures required by 
cupolas and similar plant. Several firms took up 
its manufacture. One of the practical difficulties 
that had been encountered was the fact that the 
external gears which maintained the rotors in 
correct angular relationship tended to wear 
unevenly. The effect was a result of the cyclic 
variation in the loading of the rotors, and the 
wear on the gears tended to be almost completely 
concentrated on a small group of teeth on each 
side of a diameter. It was especially noticeable 
when one of the shafts was directly driven and 
the other was driven through the timing gears. 
In the attempt to overcome the trouble the 
expedients of driving both shafts through belts, 
and the provision of a separate engine for each 
shaft, were tried. Later, steam engines for driving 
the blowers were specially built with a single 
wide crosshead and two connecting-rods, one 
driving each rotor. An example of this latter 
type, made by Samuelson and Co., Ltd., of 
Banbury, at some period before the war, is illus- 
trated in Fig. 90. 

The following table gives some figures relating 





in America.. Some particulars of such machines 
are given in a paper read by Mr. John T. Wilkin 








to a few machines in the range manufactured by 
Thwaites Brothers, Ltd., of Bradford, in 1910, 
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FIG. 89—CYCLIC VARIATION OF 


before the American Society of Mechanical Engi- 
neers in 1903. The type of rotor adopted is illus- 
trated in Fig. 88. Machines had been made at 
that time in capacities up to 50,000 gallons per 
minute for operating against heads from 8ft. to 25ft. 
The variation in the delivery inseparable from 
Roots design required that an air bottle should 
be provided on the delivery, if not the suction, 
side, and the curves, reproduced in Fig. 89, which 
were set out to determine the size of the air bottle, 
show well how the discharge of such pumps varies. 


DISCHARGE OF ROOTS PUMP 


from which the standard of the performance 
attained can be estimated. As compared with 
modern machines the relatively low speed and 
low pressure will be noticed :— 








! 
Max.rpm. ... ... ...| 400 | 350 300 240 
Air delivered, cubic feet per} | 
minute ... ... ...  ...| 1,300 | 4,550 | 11,000 | 25,000 
B.H.P. against 2lin. W.G.| 6} 223 | 54 123 
| 








Nowadays, Roots blowers are built by a number 
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pressures higher than 5 lb. per square inch, but 
they have on occasion been specially designed for 
higher pressures up to about 10 lb. per square inch. 
Rotors of H form are preferred in high-speed 
machines except in those of large size, in which 
the dumbbell form has proved more satisfactory. 
Rotors are of cast iron mounted on shafts carried 
in roller bearings. In high-speed machines 
hardened and ground steel timing gears are used, 
and suitable silencers are fitted to reduce the 
noise. Since the leakage through clearances is 
less proportionately in high than in low-speed 
machines, the former has the higher efficiency. 

















FIG. 9—ENGINE WITH TWO CONNECTING-RODS 
DRIVING ROOTS BLOWER 


Typical figures for high and low-speed machines 
are given in the following table :— 
Performance of Modern Roots Blowers 


High speed. Low speed. 
Displacement, cubic feet per 


minute ae Te 2040 2040 
Pressure, |b. per square inch Wve ata yt bee 5 
2 a eer a ee 
seer WOR. ce. ke ane 50 52 
Free air delivered, cubic feet 

per minute yea Lae ieee! (Saw “65d CRED 


INTERMESHING MACHINES 


In the early years of the present century few 
intermeshing rotaries were suggested which were 
sufficiently novel or in other ways interesting to 
be included in this series. There was, however, 
one type of machine of which several varieties 
seem to have been made and which had the 
advantage that when used as a pump it gave a 
uniform discharge. The Enke pump already 
mentioned and illustrated is an example of the 
class. Another machine, also made in Germany, 
was used as a blower and is described in Engi- 
neering.* It was made by Jaeger and Co., of 
Liepsig-Plagwitz, and is typical of its class. Three 
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SECTION A.A. 


The thin continuous line and the dotted line 
indicate the respective deliveries of the two rotors, 
and the thick continuous line the combined dis- 
charge with that characteristic cyclic variation, 
which, in a _ blower, causes the well-known 
“beating” note of the Roots machine. Wilkin 


FIG. 9I—ROOTS BLOWERS—ALLDAYS 
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of firms to cater for pressures and deliveries rather | hollow pistons B (Fig. 92) were carried from a 


smaller than those which crescent blowers deal 
with. As examples of modern machines those made 
by Alldays and Onions, Ltd., of Birmingham, may 
be instanced. Blowers of the kind illustrated 
in Fig. 91 are not usually made to deliver against 


disc A keyed to the driving shaft and rotated 
within the casing D and around central stationary 
cores C cast in one with the end covers. A second 





* Vol. XC, page 42. 
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shaft was driven by gearing at the same speed 
as the first and carried a wheel G with three wide 
recesses. The centre distance was so arranged 
that the edge of this second wheel ran at a very 
small clearance from a recess formed in the 
stationary cores C, and the recesses in the wheel 
being less wide than that in the core there was at 


rotors have been considerably improved and now 
have a gear tooth form. Rotor shafts are carried 
in roller bearings which are situated outside the 
glands so that the liquid cannot reach them. 
The bearings are so arranged that they can be 
removed without dismantling the pump. Machines 
of this kind are made with branches from }in. 
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all times an “area” seal interposed between the 
suction and discharge sides. Observation soon 
shows that, since an approaching piston has always 
a closed abutment to squeeze fluid against, the 
machine, when regarded as a pump, is bound 
to provide a uniform delivery. But when dealing 
with a compressible fluid such as air, there is a 
considerable wastage of power and uneven delivery 
owing to the fact that the wheel spaces, becoming 
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FIG. 92—JAEGER BLOWER—circa, 1910 


diameter up to 10in. and 12in. They are capable 
of pumping a variety of fluids such as_ beer, 
‘* Foamite ’’ solutions, massecuite, and oils with 
viscosities as high as 25,000 seconds Redwood. 
Typical characteristic curves for pumps up to 
3in. branch diameter are reproduced in Fig. 94. 
The performance when pumping oils of high and 
low viscosity is compared, and it will be noticed 
that both the volumetric and the mechanical 
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FIG. 93—BI-ROTOR PUMP—DRUM 


filled with compressed air on the discharge side, 
will release it into the suction side as the wheel 
turns. With the object of reducing the loss of 
power involved by such events, passages of a 
suitable shape were formed in the end covers 
and were so placed that as each recess passed 
through from the discharge to the suction side 
it was for a short while put into communication 
with one or both of the other recesses. The com- 
pressed air was then partially released into these 
recesses, which were travelling away from the 
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FIG. 94—PERFORMANCE OF TYPICAL PUMP—DRUM 
suction towards the discharge side and the loss 
was thus partially remedied. 


MopERN INTERMESHING MACHINES 


A pump patented by Johnson in 1890 was the 
progenitor of a bi-rotor machine made to this 
day by the Drum Engineering Company, Ltd., 
of Bradford. The drawing, Fig. 93, shows the 
construction of a small modern pump. As com- 
pared with Johnson’s machine the forms of the 








efficiencies rise with increase of viscosity owing 
principally to the reduced leakage through 
the clearance spaces. Another set of curves 
reproduced in Fig. 95 relates to a special test 
conducted upon a 2}in. pump, 6in. long, which 
had a displacement of 0-191 gallons per revolu- 


identical rotors, each with three lobes. External 
gearing maintains the rotors in correct angular 
relationship, and there is no metal-to-metal 
contact anywhere in the pumping chamber, 
fine clearances being depended upon to prevent 
leakage. Machines are made in sizes with branch 








diameters from 3in. up to 12in. with capacities 
4 
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from 200 up to 120,000 galions per hour, and for 
pressures up to 600 lb. per square inch. Suction 
lifts up to 25ft. and 27ft. can be arranged. The 
pumps are made in two designs, according to 
whether the liquid has lubricating properties 
or not. In the first case a very compact design 
is permissible in which the liquid is used to lubricate 
the bearings. But for water, petrol, &c., the design 
is similar to that shown in Fig. 96. The shafts 
are carried in ball and roller bearings placed outside 
the pump glands. Special designs arranged for 
easy cleaning have been developed for pumping 
foodstuffs such as milk, wine, and beer, and pumps 
have been supplied for such diverse applications 
as boiler feeding, oil transfer, bilge and circulating 
water, chocolate, molasses, yeast, soap, and other 
pumping duties. Curves reproduced in Fig. 97 
show the performance of a No. 3 pump running 
at 1400 r.p.m., and delivering “ Trycole Oil” 
of specific gravity 0-90 and viscosity 190 Redwood 
seconds No. 1 at 106 deg. Fah. 

A pump recently put on the market by Keelavite 
Rotary Pumps and Motors, Ltd., of Coventry, 
operates on the same principle as the Jaeger 
blower. The drawing, Fig. 98, shows its design. 
Pistons A mounted on the main rotor shaft travel, 
with a fine clearance, in the annular space between 
the casing and a stationary member B surrounding 
the shaft. The second rotor F, which has wide 
slots to accommodate the pistons, is arranged at 
such a centre distance that it maintains at all times 
an “area” seal against a recess in the stationary 

member B. Consequently, 
since this seal is never 
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broken, an approaching 
piston always has a closed 
‘abutment ” against 
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which to “‘ squeeze ’’ the 
fluid and delivery is main- 
tained at a_ constant 
figure. The machine is 
notable for the care that 
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the rotor proper through 
a pin coupling. The 
pistons overhang the shaft 
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FIG. 9S—PERFORMANCE OF PUMP ON WATER—DRUM 


tion, and ran at 460 r.p.m. It was tested with 
water. The pump was driven through reduction 
gears, and the mechanical efficiency curve includes 
losses in that gearing. 

The pump made by the Howard Rotary Pump 
Company, Ltd., of Eastbourne, employs two 


30 40 upon which they are 
mounted, but their further 
ends are linked together 
by a ring which confers 
rigidity on them. The 
measures taken to ensure that all side thrusts 
should be balanced are worth observing. Holes C 
are drilled, for instance, in the second rotor from 
each recess to a “ flat ’’ on the further side of the 
same projected area. But that arrangement by 
itself will not give complete balance. Pressure on 
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such a surface as that marked D is balanced by 
cutting recesses E in the casing round the rotor to 
which the liquid gains access from the rotor 
recesses. 

A variety of machines is made by the firm to 








tages as a compressor. In a patent (No. 429171) 
of that year the machine was specified as a com- 
pressor and exhauster. 

There are two identical rotors geared together 
externally, as shown in Fig. 101. Part annular 
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suit differing purposes. They are made as motors 
as well as pumps and provide in that form a starting 
torque of 99 per cent. of the running torque. These 
motors are available in powers from 1} to 75 
B.H.P., running at speeds up to 1500 r.pm. A 
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FIG. 97—PERFORMANCE OF PUMP—HOWARD 


similar machine is made either as a pump or as a 
motor with a variable capacity as shown in 
Fig. 99. The rotor assembly A is mounted on a 
sleeve C and is capable of axial displacement 








within an axially fixed rotating drum D, through 


GLTSES 
yw 
UY ma 


mY on 











SECTION A.B. 


PUMP—HOWARD 


ports in the end covers are alternately exposed and 
covered by the rotors. When the rotors are in the 
situation shown in the first diagram of Fig. 102 
the inlet port is just about to open so that air will 
be drawn into the space I, and air in spaces C is 
about to be compressed. The conditions existing 
just as the delivery port opens are shown in the 
next diagram. Compressed air is delivered out of 
the machine as the rotors continue to turn and at 
the same time more air is drawn in through the 
suction ports. A little later, as shown in the third 
diagram, suction and discharge ports simul- 
taneously close; and a further small angular 
movement of the rotors, as shown in the fourth 
diagram, causes the seal between the rotors to 
break. The undelivered, but compressed, air is 
then released into the induced charge, causing it 
to be slightly compressed. On the seal being re- 
established—first diagram—practically the whole 
of this slightly compressed air is found to be in 
the compression space. The arrangement, it is 
claimed, provides in effect a slight supercharge. 

Machines of this kind are made with capacities 
up to about 900 cubic feet of free air per minute 
for delivery against pressures up to 60 lb. per 
square inch. Where higher pressures must be 
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FIG. 98—DESIGN OF 


the end of which the pistons B project. On 
moving the shaft F axially the pistons are with- 
drawn progressively into the drum and at the 
same time the sleeve itself moves into the drum, 
thus decreasing the width of the working chamber 
and reducing the output of the machine. A con- 
tinuously variable gear with constant torque can 
therefore be provided by a fixed capacity pump in 
combination with a variable capacity motor ; or a 
variable torque can be obtained by making either 
or both pump and motor a variable capacity unit. 
For handling non-lubricants pumps are made in 
which shafts, bearings, and timing gears are housed 
in oil bath casings separated from the pumping 
chamber and in another design intended for food- 
stuffs the whole machine can be quickly dismantled 
for cleaning. Curves reproduced in Fig. 100 
represent the performance of atypical pump. The 
manner in which a high volumetric efficiency is 
retained even against large delivery pressures is 
noteworthy. 

An “ Intermeshing ’’ compressor and exhauster 
is supplied by Northey-Boyce Rotary Engineering 
Company, Ltd., of Sheffield. The machine has 
been developed from a device of similar nature 
which was originally patented in 1928 as a rotary 
internal combustion engine. Several years of 
experiment were spent in attempting the improve- 
ment of this prime mover before it was decided in 
1935 that it might have more important advan- 
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reached two-stage machines are employed, having 
capacities up to about 700 cubic feet against 


operating at 2400 r.p.m. The machines are there- 


fore suitable 
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100 1b. per square inch. All machines run at 
1000 r.p.m. or over, the smallest in the range 
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FIG. 99—VARIABLE CAPACITY PUMF—KEELAVITE 


for direct coupling to electric 
motors. They have the advantage that they can 
operate without lubricant in the working chamber 
without seriously affecting the output, although 
where some contamination of the air is of no 


cooled devices are manufactured besides water. 
















































































cooled. The machines are also supplied as 
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FIG, 100—PERFORMANCE OF TYPICAL PUMP—KEELAVITE 


exhausters and are able to maintain vacua on 
closed circuit within }in. of mercury absolute 
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single stage or within 0-5 mm. of mercury absolute 
two stage. In conjunction with Gresham and 
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FIG. 1022—CYCLE OF COMPRESSOR—NORTHEY BOYCE 


Craven, Ltd., the firm has developed them espe- 
cially for use as exhausters for train brake operation. 





importance it is preferable to use lubricant. Air- 





(To be continued) 
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(Continued from page 262, Sept. 8th) 


Desiean oF RoOAps 


= E first paper read in the morning of Friday, 
4 September 15th, was entitled “The Design 
of Roads,” by Professor R. G. H. Clements (May- 
bury Professor of Highway Engineering, University 
of London), who, in visualising the future of road 
construction in this country, said that the years 
which followed the coming of the motor road 
vehicle had only slowly and tardily driven home 
the fact that a new and potent factor had come 
into being, and the principal lesson of the years 
from 1905 to date had been the extreme difficulty 
of merging this new agency within the ambit of the 
road as previously conceived. He suggested that 
the question of engineering design in terms of 
imagination and forecast for future needs was one 
of primary importance, and referred to what was 
being done in other countries from that point of 
view. 

Referring to France, he said that the excellent 
system of roads there, based upon the primary 
series of ‘‘ Routes Nationales,” was so logically 
planned that it appeared capable of satisfying the 
requirements of the present rate of growth of motor 
traffic. Nevertheless, there was an inconvenience 
arising from the fact that the routes ran with simple 
directness from town to city and city to metropolis, 
thus placing upon each centre of population the 
burden of supporting traffic which, while passing 
through and beyond, did not originate in that town. 
Thus, although not even tacitly admitted, the 
virtue of a by-pass would facilitate traffic movement 
and relieve congestion and danger in those urban 
centres. 

In Italy, the principle had been adopted of con- 
structing special motor ways or Autostrada, to 
provide a channel of communication divorced from 
existing highways, carried over or under the latter 
by bridges and making contact only at special con- 
trolled points. The further development of those 
roads had been held up for financial reasons, al- 
though tolls had to be paid for the use of them. 

The first national conception of a unified system 
of roads in Germany began in about 1932, and the 
autobahn was adopted as the primary unit, which 
was at‘first exclusively reserved to motor traffic. 
In conjunction with those roads there was modifi- 
cation of certain portions of the old road network 
to function as feeder roads and access links. 

The road transport system of the Netherlands 
had recently been augmented by a system of 
motor ways to supplement certain parts of the 
existing highway system, and that solution of a 
national system of roads for motor traffic was 
projected in the form of a national road plan for 
gradual fulfilment. 

The problem had been tackled in a different 
manner in the United States owing to the special 
conditions obtaining there, and Congress had re- 
cently called for a report on new road facilities to 
be established to meet the future requirements of 
the nation. Briefly, that report, which was pre- 
pared after exhaustive study by the Chief Engineer 
of the Bureau of Roads, discarded a limited system 
of nation-wide super-highways upon a toll basis in 
favour of a more extensive system of inter-State 
and inter-regional express highways, with supple- 
mentary by-passes for the large towns, the latter 
possessing the novel feature of prohibition of front- 
age access. Those proposals, together with the 
reconditioning of existing trunk and secondary 
roads as feeders, constituted the main features of 
the greatest and most practical master highway 
plan which had so far been designed by engineering 
skill and wise prevision. 

In short, in all the cases mentioned the answer 
to the problem had been found in a direct engineer- 
ing approach which elevated the highway problem, 
with which every individual had a direct and 
personal concern, out of the sphere of political 
expediency. 

Dealing with Great Britain, he said the roads 
fell into three main groups which were comple- 
mentary to each other and formed the elementary 
basis of any national system :— 


(a) Primary or national routes whose function 
was the maintenance of communication between 
the Metropolis and the provinces, region, and 
region, or centres of industrial activity and 
ports ; 





(6) A secondary series of routes of provincial, 
as distinct from national, importance, connecting 
internal regions and provincial centres, acting 
as feeders, and supplementary to the primary 
series. 

(c) Local or branch highways acting as col- 
lectors or distributors for ultimate traffic move- 
ment. 


To each of these in turn, differing standards of 
design were applicable, and it might easily be that 
the three groups could be expanded to cover a 
series of five principal types. Indeed, in Great 
Britain to-day roads were classified as trunk roads ; 
Class 1 roads; Class 2 roads; scheduled roads of 
proved traffic capacity; and unclassified local 
roads. The distinctive feature of road traffic in 
Great Britain was the wide range of traffic units 
which formed the normal traffic stream, with their 
individual speeds of movement and weight capacity. 

An essential preliminary was the study of all 
data bearing upon the dominating factor of traffic, 
both as to quantity, types and rate of flow, with 
respect especially to future requirements, including 
also the growth and distribution of population of 
terminal and intermediate towns, industrial de- 
velopment, and economic changes; and special 
records, where available, such as a census of traffic 
movement. Already a national census existed, 
covering the years from 1923 to 1938, taken at three 
to four year intervals, and thus a six-point curve 
could be established, which, along with other data, 
might enable, in specific instances, a prediction of 
future requirements to be made. 

Coming to structural design, it was pointed out 
that a preliminary stage was becoming increasingly 
concerned with the study of the soil, either in situ 
or after disturbance, and its function as a medium 
of construction. The properties of the soil, and 
in particular its reaction to moisture effects, formed 
the basis of the newer science of soil mechanics as 
developed largely in America, and offered a means 
towards greater permanence of construction and 
ultimate economy in capital outlay. The techni- 
que laid down comprised a preliminary soil survey 
along the line of the proposed route ; the laboratory 
examination of the materials as to their suitability 
for construction and as a check upon the design 
of slopes and embankments and the extent of 
consolidation required, and finally the verification 
of the design by laboratory tests upon samples 
from the completed earth works before surface 
construction was begun. 

Design in many of its stages, such as the cal- 
culations for super-elevation, transition, visibility, 
&c., must be governed by a speed factor which, 
however, had no true relationship to operating con- 
ditions, but was used as an essential item in the 
calculations. Thus, design features based upon 
a speed standard of 80 m.p.h. would provide an 
added factor of safety to traffic which might be 
regarded as operating at a normal speed maximum 
of 50 m.p.h. on roads of the highest category and 
in level country. 

Although the advantages of segregation of 
traffic into special lanes might be admitted in 
principle, a more positive treatment could be 
obtained by the separation of the principal 
motorised element in the traffic stream into a special 
way constructed for its use, and providing for the 
greater proportion of its principal movement. 
That was the method so far adopted in the motor- 
ways of Italy, Germany, Holland, and the United 
States. 

Referring to road junctions, and pointing out 
that at a five-way junction there are no fewer than 
fifty-four collision points, the author spoke of the 
use of traffic roundabouts, with their disadvant- 
ages of restricted speed, and the complexity of 
cyclist and pedestrian movements, and said that 
in bolder treatment the more costly method of over- 
bridges carrying one principal road over another, 
with suitably arranged access connections, could 
be justified on the ground of added safety. The 
traffic roundabout originated under urban con- 
ditions and was more suited to that environment ; 
its use on the open road constituted an impedi- 
ment to movement and a source of danger. 

Of traffic signals, he said that their extended 
installation upon main traffic routes, together with 
an elaborate equipment of road signs, must, in 
principle, be taken as an index of the unsuitability 





of that road for its true functional purpose. The 
test of the safety of a road was the absence of danger 
signs and warnings, and control notices. 

Finally, reference was made to traffic function, 
and it was pointed out that the true purpose of the 
road as a structure, by which its efficiency must be 
assessed, was its capacity to afford reasonably safe 
and free movement for traffic of all types. Such a 
test would bear with special harshness on high- 
ways in this country called upon to maintain a 
general-purpose character for the wide range of 
traffic using them, and affording a common degree 
of safety. Whilst segregation in design was a 
partial answer, a more radical and decisive change 
was clearly indicated on that score alone. More- 
over, riding comfort, which included safe move- 
ment, was vitally concerned with surface shape and 
regularity, and a uniform and constant surface 
texture to provide a maximum braking effort or to 
develop full tractive power. In those directions, 
although much work had been done in recent 
years, further work in the design of surface con- 
struction was necessary to place it in a condition 
where it could not be assailed as in any degree 
deficient in those qualities from the standpoint 
of the reasonable road user. Further work in that 
connection would be well justified, having regard 
to the successful results of concerted efforts of 
recent years. 


DIscUSSION 


The President (Dr. H. E. Wimperis) pointed 
out that the paper did not deal with the engineering 
detail of the construction of various types of road, 
but with the general considerations which should 
be borne in mind in making up our minds what kind 
of roads we wanted. Commenting on the remark 
in the paper as to the prohibition of frontage access 
on trunk roads in America, he said there was an 
unfortunate lack of such a prohibition in this 
country. 

Mr. J. S. Wilson referred to a problem in regard to 
topography which often arose, and which, he said, 
might interest the younger members and perhaps 
even deter them from starting in on the troubles 
of civil engineering! He illustrated the case of a 
road over a railway, carried by a bridge which it 
was proposed to reconstruct. He suggested that 
the railway would run at an angle under the bridge, 
and there might probably be small side roads at 
either end. The Ministry of Transport required 
15ft. in height instead of the usual 13ft. 6in. for the 
passage of the trains on the lines, and then the gas 
and water companies, as well as the Post Office, 
wanted to put in larger mains, after which the rail- 
way company would probably come along and say 
it wanted another few feet in width. As a result, 
the bridge had to be made stronger to carry the 
greater loads it had to bear, and the gradient would 
be increased on either side of the bridge, which 
would add to the danger of the vehicles using it, on 
the score of less visibility. To reduce the gradient 
would probably quadruple the cost, and some very 
complicated problems obviously arose. It was a 
question of equating the value, from the traffic 
point of view, of the reduced gradient against the 
saving of an enormous amount of capital expendi- 
ture immediately by continuing under conditions 
which were not ideal but might be expedient from 
the point of view of cost. 

The President said that at the Air Ministry many 
years ago all the air people had a chance to say 
what they thought was necessary in the design of 
aeroplanes, and in every case the suggestion was 
put forward as absolutely vital! The total com- 
bination, however, would have resulted in the most 
hopelessly impossible aeroplane conceivable, and 
when a large number of people were concerned, as 
in the case mentioned by Mr. Wilson, it seemed to 
him that the only thing to do was to knock the 
heads of all of them together and to insist upon a 
reasonable compromise, so that impossible demands 
should not be made on the engineer. 

Dr. A. T. Bowden (Perth W. A. University), 
speaking as a mechanical engineer who had driven 
on English roads very considerably, suggested that 
a great deal of improvement from the users’ point 
of view could be effected by some uniformity in 
signs. He suggested the possibility of the use of 
colours on road surfaces, which would indicate the 
speeds at which one could travel with safety. At 
all events, the present conglomeration of signs 
should disappear. 

Mr. F. P. Insley (Bexhill), emphasising the 
advantage of a greater use of one-way routes in 
towns, said that although it had been suggested 
that the Ministry of Transport was against that 
policy, the trouble arose very often from local pig- 
headedness and prejudice. 

N 
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Professor A. R. Fulton (Dundee) said it seemed 
to him that the author had carefully abstained. 
from saying anything very definite as to the policy 
we should follow in this country with regard to 
roads. 

Other speakers in the discussion suggested a 
greater use of subways under roads, and that the 
policy of by-passing a series of towns would hardly 
hold good in this country, as quick transport was 
wanted between towns, and the method of by- 
passing which had been suggested would have the 
effect of slowing down traffic considerably on the 
smaller roads. 

Professor Clements, in the course of his reply, 
said there was a psychological objection on the part 
of the public to using subways. As to by-passing 
towns, he said that in some cases shopkeepers 
had asked fer their towns to be by-passed, and 
although we in this country had so far said that the 
motor road was not wanted, he did not think traffic 
would be slowed up to any extent if a number of 
towns were by-passed and were linked up by con- 
necting roads. As a matter of fact, something of 
that sort had already been done in Kent. In the 
same way, although the Edinburgh to Glasgow 
road was between two important cities, many 
towns on either side had access to it. The use of 
colour to indicate safe road speeds had been tried, 
but had not been developed owing to the colour 
sensitivity of people varying so greatly. Finally, 
he said that his own personal views with regard to 
the requirements of the future were that there 
should be segregation of traffic, and that the slower- 
moving should be segregated from the main stream. 
In other words, the main motor traffic should be 
put on roads by itself ; then there would be greater 
safety. 


TRANSATLANTIC ATR SERVICE 


Following the paper by Professor Clements, a 
very large audience attended to hear a lecture, 
illustrated by lantern slides and a film delivered 
by Major R. H. Mayo, on “ The Transatlantic Air 
Service.” 

At the outset Major Mayo said he had no financial 
interest whatever in the adoption of composite 
aircraft for British transatlantic services. Im- 
perial Airways had a free user and his only interest 
was a purely technical one. Continuing, he said 
there had been more nonsense talked and written 
about transatlantic air services than about most 
aspects of aviation, and that was saying a good deal. 
Newspaper articles had been written about Trans- 
atlantic passenger services, and of giant air liners 
equipped with cocktail bars and dance halls which 
in the opinion of the people who wrote the articles 
were the one vital necessity for success. In each 
country the demand had been for transatlantic 
air services at once but there had been remarkably 
little hard thinking about the problem as a whole 
and nothing in the nature of a definite policy had 
been proposed. 

Major Mayo then reviewed the progress that had 
been made in transatlantic flight since 1919 when 
Aldeock and Brown flew across the Atlantic 
to the present state of affairs when Imperial Air- 
ways had completed two weekly services success- 
fully and there was every reason to hope that the 
schedule would be maintained for a period of about 
two months when the service would have to be cut 
down owing to weather conditions until next sum- 
mer. Actually he had heard that day that the 
service had had to be stopped because of the crisis. 
Thus, after twenty years’ resistance the Atlantic 
had yielded a little but it was still far from being 
conquered, and much remained to be done before a 
regular service could be maintained throughout 
the year. It was necessary to have a reliable and 
frequent all-the-year-round service and if he had 
to make a forecast it would be that that would not 
be possible within another ten years notwithstand- 
ing the great efforts that had been made parti- 
cularly by pilots and crews who had risked their 
lives in that great enterprise. 

Discussing the question of route he said two were 
possible. One from Foynes in Ireland to Botwood 
in Newfoundland and on to Montreal and New 
York, and the other via the Azores to Bermuda 
and on to New York. Discussing the details of 
both these routes in regard to weather conditions 
and harbour and possible landing ground facilities 
his general conclusion was that neither was ideal 
and that the only real way to ensure a regular 
reliable all the year round service across the 
Atlantic was by providing machines of sufficient 
tange to do the whole trip in one hop from South- 
ampton to Montreal or New York. At the same 
time, the requirements for a passenger service 


were entirely different from those of a mail service 
and the definite view he had come to was that one 
type of machine would have to be designed and 
used for mail services only, and another type for 
passengers. Repeating his view that the conditions 
across the North Atlantic to Newfoundland during 
the winter were too bad to justify using that route 
throughout the year for some years to come, he 
said the difficulties would have to be overcome by 
stages and would have to be explored by the flying 
personnel. It might be argued that if the con- 
ditions were safe for the flying personnel they were 
safe for passengers but he did not think that argu- 
ment could be adopted just yet. The stage which 
had been reached at present was not one in which 
it could be said that the flying personnel had not 
to face risks and they were risks which passengers 
could not be asked to take. 

In the course of a general view into the future, 
Major Mayo suggested the possibility of special 
machines being built for mail services travelling 
at such a speed that the mail could be posted in 
this country early one day and delivered on the 
other side of the Atlantic almost the first thing the 
following morning but in order to do that it would 
be necessary to increase very considerably the 
present standard of wing loading. With the pre- 
sent range of machines the average wing loading 
was from 25 to 30 lb. per square foot, but to get 
the necessary range of 2400 miles to make the 
flight in one hop and to carry 1000 lb. of mail the 
wing loading would have to be of the order of 50 lb. 
per square foot or even more, which would give 
the best lift-drag ratio for the majority of the 
journey and provide for suitable landing conditions 
at the end of the journey when the wing loading 
should have been brought down to about 30 lb. 
per square foot. At present, however, that was 
not a practical proposition because of the take- 
off problems. Such enormous machines could be 
justified for passenger service but it would be a 
little hard to justify them for mails for whicha 
smaller and faster machine should be built as an 
entirely separate design. 

The conditions were rather different in the 
matter of take-off in the case of the marine type 
of aircraft in that they were less severe than for 
land aircraft because it was easier to find a long 
stretch of sufficiently protected water for take-off 
purposes than it was to find aerodromes without 
any obstructions. Therefore, he visualised that 
the long range passenger services for the Atlantic, 
which he had postulated, would be carried out by 
the marine type of machine, whilst mail carrying 
would be done by the rather more efficient and 
faster land type. 

Discussing methods of assisted take-off he re- 
ferred to the catapult, compound aircraft, and re- 
fuelling in the air. He dismissed the catapult as 
not being a practical proposition and gave an 
interesting description of the composite machine, 
Maia and Mercury, which was accompanied by an 


extremely interesting film given in slow motion 
to demonstrate the extraordinarily smooth manner 
in which the smaller machine was separated from 
the larger. Remarking that no further progress 
was being made now with composite aircraft he 
said the reason given by the Air Ministry was that 
the type did not provide accommodation for 
passengers. Major Mayo expressed his surprise 
at that decision. From the very beginning that 
type of machine was only intended for mail pur- 
poses, and was encouraged as such by the Air 
Ministry at the start. After the expenditure of a 
large sum of public money and the expenditure of 
a vast amount of effort on the part of designers and 
operators he could only feel puzzled by that 
decision. If the results had been in any way un- 
satisfactory or any unforeseen practical difficulty 
had been experienced, then the decision of the Air 
Ministry could not have been questioned. In the 
circumstances the decision was difficult to under- 
stand. The case for composite aircraft admittedly 
stood or fell on the question of the segregation of 
passengers and mails and if that principle was 
accepted it seemed to him that there was a very 
strong case for that method of launching safely 
into the air a small mail carrier to give the neces- 
sary performance. He did not in any way advo- 
cate the use of composite aircraft for general 
Atlantic service, but only for the mail part of it. 

Referring to fuelling in the air he said that Sir 
Alan Cobham and his company were to be con- 
gratulated on having overcome the many difficulties 
that had arisen and added that although that 
method had been employed on the experimental 
transatlantic services this year, the extent of its 
application had not been sufficient to provide a 
a real test as to whether it could be applied to 
heavily loaded aircraft. Any system of assisted 
take-off must carry the wing loading up to an 
extreme figure if it was to justify itself. The most 
serious objection to fuelling in the air was the 
difficulty under bad weather conditions and it 
would be impracticable under night conditions in 
the winter. Those difficulties he thought would 
rule out the possibility of fuelling in the air for 
North Transatlantic services via Newfoundland 
but it was likely to have a useful field of application 
on the Southern Atlantic service where the con- 
ditions were much better. 

In conclusion, Major Mayo, giving a summary of 
what he regarded as a suitable policy for the 
Atlantic, said the best hopes of establishing a worth 
while transatlantic service appeared to him to lie 
in making the services to Montreal or New York 
non-stop and to segregate passengers from mails ; 
to develop at once a land type of composite air- 
craft with extreme wing loading for mail services 
and to develop by stages the large flying boat with 
moderately high wing loading for passenger service, 
at the same time providing a suitable marine base 
in England for operating such flying boats. 





(T'o be continued) 


Education for Industry’ 


By A. P. M. FLEMING, M.Sc. (Tech.) 


| ol presenting this address on Education for 
Industry, I would venture to call your 
attention to the part that the manufacturing in- 
dustries play in our economic life. At a time 
when national security is a primary consideration, 
the significance of these industries is easily recog- 
nised. In more normal times, however, it may not 
be appreciated that on the state of industry directly 
or indirectly depends the material well-being of the 
entire population. 

Many amenities which have profoundly affected 
our social and economic life, such as the wide- 
spread availability of electric power, rapid com- 
munication, accelerated transport facilities, &c., 
have been made possible only because the manu- 
facturing industries have been able to turn new 
scientific knowledge to practical account. 

The appropriate education and training of the 
personnel for such fundamentally important service 
is consequently a matter of national concern. 
To appreciate the requirements on which such 
education and training is to be based it is necessary 
to understand what industry really means. 

The purpose of industry is to convert some 
natural resource into a form suitable for use by the 
community, as, for example, metallic ores which 

* Presidential Address to Section L—Educational Science— 
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are transformed into innumerable appliances, the 
down of the cotton plant that eventually becomes 
clothing, the chemical energy of coal, or the kinetic 
energy of falling water, that is converted into 
electrical power. This transformation process, 
which we call industry, may, and usually does, 
include many stages, each one of which may con- 
stitute a separate industry, the finished product 
of one factory being the raw material of the next in 
the chain of operations between the original natural 
resource and the final manufactured product. 

The fundamental need in this chain of processes 
is that each shall be accomplished with the mini- 
mum possible waste of human effort, materials and 
time, and it is evident that the problems involved 
in achieving this efficiency must be fully appreciated 
before the educational considerations affecting 
them can be planned and applied. To avoid any 
misconception of my meaning of this term efficiency, 
I wish to point out that the enlightened industrialist 
recognises that true efficiency depends upon every 
consideration being given to the well-being of the 
personnel in his organisation. 

The transformation of natural resources involves 
the handling of a vast variety of different materials, 
each of which demands as a rule special knowledge 
and technique. For example, the manufacture 
of a modern electrical generator requires a variety 
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of grades of steel each having some special physical 
properties ; non-ferrous metals such as copper 
and a wide variety of alloys; a miscellany of 
organic materials such as cotton, silk and linen 
fabrics, rubber and synthetic moulded products, 
varnishes, &c.; and inorganic materials such as 
mica and asbestos. 

Every new scientific discovery may have an im- 
portant bearing on technical development, for it 
may suggest some new orientation of a process 
and thereby have far-reaching effects on the treat- 
ment and use of the materials involved in the manu- 
facturing methods under consideration. More- 
over, finality of form is never reached due to the 
urge of engineers and research workers to effect 
improvements. 

Apart from continual changes of a technical 
character, many developments have taken place 
in the organisation of industry, which present new 
educational needs. Industrial units have changed 
from privately-owned to limited liability com- 
panies. These in turn have grown in size, or 
become associated with other organisations in the 
same industry, or formed part of a co-ordinated 
chain of manufacturing concerns associated with 
the same ultimate product; or again single or 
groups of companies making the same product 
have formed combinations to rationalise the dis- 
tribution of output and to co-operate in eliminating 
manufacturing and other costs where overlapping 
occurs. Such combinations may be national or 
international in character. All these changes in 
organisation impose the need for personnel capable 
of filling a wide range of positions for each of 
which special training is needed. 

Industrial conditions are thus never static, and 
therefore the personnel of industry must be ever 
alert to apply new knowledge wherever it affects 
their particular field of operation, and be fully 
adaptable to the changes in the processes of manu- 
facture and organisation which result. 

Preoccupied as he is with the technical, economic 
and administrative problems associated with con- 
tinuous, and often very rapid, development, the 
industrialist is apt to overlook the need for constant 
attention to the educational reactions of this 
development, and of his associated responsibilities. 
On the other hand, and to an equal extent, those 
concerned with technical education especially may 
suffer from an unbalanced view as to the value of 
such education relative to all the other problems 
which face the industrialist. The difficulty of co- 
ordinating these two points of view is often 
responsible for an excessive “ time-lag ’’ between 
the incidence of a new technique in industry and the 
preparation of a personnel capable of handling and 
utilising it effectively. 

From the foregoing it will be appreciated that 
the evolution of industry involves a continual 
change in the character of the knowledge that must 
be applied by those engaged in it, if they are to 
achieve a continually increasing efficiency of pro- 
duction. How important this question of efficiency 
is to the whole community of an industrial nation 
may not always be appreciated. The material 
progress of civilisation demands an increasing 
supply of manufactured products of all kinds. 
Whether these products are manufactured at home 
or bought from abroad depends logically on where 
the production can be achieved most cheaply. If 
they are manufactured at home, employment is 
increased and money is available for circulation. 
This affects eventually all the community and not 
merely those workers directly engaged in industry. 
It is therefore of vital importance that the trans- 
formation we speak of as industry shall be con- 
ducted with the utmost efficiency, and to achieve 
this the personnel engaged in it must be most 
effectively trained; which in its broadest sense 
means most effectively educated. 

Industrial personnel can be divided into two 
main groups: manual and non-manual workers. 
The first requirement of the manual worker is 
practical handicraft skill, and of the non-manual 
worker specialised knowledge applicable to the 
function he fulfils in the particular branch of in- 
dustry concerned. To satisfy these requirements 
well-organised schemes of theoretical and practical 
training must be made available to all those fitted 
to take full advantage of them. 


CLasses OF ENTRANTS 


_ There are four main classes of entrants into 
industry, namely, those who enter at the school- 
leaving age from Elementary, Junior Technical, 
Central, and Secondary Schools; those from 
Secondary Schools who have attained School 
Certificate or Higher School Certificate standard ; 


those adults who enter at any age and from any 
educational level. Of the first three classes, the 
University group contains the smallest proportion 
of misfits. At the lowest entry level economic need 
and local conditions of employment may, and 
usually do, determine the choice of vocation. In 
addition there is still considerable social prejudice 
in favour of the so-called “ black-coated ” occupa- 
tions. The importance of vocational guidance in 
the early years cannot be too highly stressed, and 
although good work is being done in this direction 
much more is needed ; it should in fact be accepted 
as a responsibility by every competent teacher. 
Such acceptance implies, of course, familiarity with 
local conditions and opportunities. One useful 
adjunct might be the keeping, from school entry 
age onwards, of a record of the particular character- 
istics, aptitudes and preferences displayed by the 
pupil. Such a record would be of considerable 
value at the time when discrimination is made 
between Secondary, Junior Technical, and Junior 
Commercial Schools. For those entering industry 
at the lowest stage there is, at present, little con- 
scious preparation for industry from the educational 
point of view other than that in the Junior Techni- 
cal Schools. The practical industrial bias given 
in these schools, for at least the two final years, is 
of definite advantage. Whether the selection of 
those proceeding to the Junior Technical School 
could be improved is open to question, but there is 
certainly no doubt of the advantage of this period 
of education to those who do follow it. A much 
greater proportion of Junior Technical School pupils 
who enter industry advance rapidly than is the 
case with their fellows not so educated. Indeed 
the tendency is for many of them to be recruited 
to the ranks of foremen, junior managers, draughts- 
men and so on, with the result that the equally 
important field of artisanship is not very well fed 
numerically from this source. Records of one 
factory, compiled over a period of years, show that 
whereas 64 per cent. of the entrants from Ele- 
mentary Schools became artisans, less than 10 
per cent. of the entrants from Junior Technical 
Schools did so, in the same period. 

The type of industrial training required for the 
manual worker who aspires to learn a trade or 
acquire a craft consists of a long period of practical 
experience with the tools, materials, and processes 
of his chosen trade or craft and accompanying 
classroom education which may be secured by 
evening study in a local part-time institution, by 
part-time day training, or in a works’ school during 
working hours. The character of these studies 
varies considerably, but it is becoming increasingly 
desirable that they should lead to National Certifi- 
cates as a course of this type provides sufficient 
basic technical knowledge. Moreover it provides a 
good basis for further study for the youth who is 
worthy of promotion. 

For those youths who do not aspire to technical 
employment and whose natural bent is of a more 
practical character, the Workshop Courses provide 
an admirable adjunct to their practical experience. 
Those who enter industry at the School Certificate 
or Higher School Certificate level have usually had 
the advantage of a preliminary science preparation 
which facilitates their acquisition of industrial 
process experience. Moreover their higher general 
educational level makes it possible for them to 
attain staff positions where their more maturely 
developed powers of judgment and their social 
attributes are of advantage. 

Those who enter after University training have 
already acquired a considerable amount of know- 
ledge of the technological and fundamental 
principles required in the particular branch of 
industry they select. A high degree of speciali- 
sation at this stage is extremely undesirable. It is 
of far greater value to be well versed in the funda- 
mental principles of the selected and associated 
subjects. Indeed the latest tendency in industry 
is for any specialised training that may be required 
to be provided by the concern itself a year or two 
after entry. For example, in the Company with 
which I am associated there are several specialist 
training schemes in operation. The recruits for 
these schemes are, in the main, drawn from those 
University graduates who have acquired general 
experience in the factory for a period of one or 
two years. Such arrangements may, of course, 
be usefully supplemented by advanced courses 
of lectures where these are available at the local 
University or Technical College. One or two 
examples of such courses may be of interest. 
Design and development activities in engineering 
demand a continual influx of men who have 
received a considerable amount of technical and 





specialist and advanced work. This preparation 
may take the form of special guidance in study 
and design work under a leading design engineer, 
together with lecture courses in the scientific 
developments allied to the particular subjects 
selected. Such courses apply in connection with 
the development of prime movers, generators, 
power transmission plant and power-absorbing 
devices, illumination and communication. 


MANAGEMENT PERSONNEL 


Much attention is now being devoted to the 
problem of finding suitable personnel trained to 
undertake the increasingly difficult problems of 
management. This is a matter of vital importance 
in ensuring continuity of progress in manufacturing 
concerns. It is essential that the selected men 
should be given preliminary and widely-applied 
responsibility before making use of such aids as the 
ancillary instruction now available in many 
technical institutions. A wise management recog- 
nises that giving promising young men a wide 
range of experience will bring out their latent 
capacity for administrative responsibility. 

Recruitment for research work in industry is 
another case where the selection of personnel 
inherently suited for such work must be the basic 
factor. Methods of training research workers are 
beginning to evolve, but so far no recognised plan 
is established. In my own laboratories general 
apprenticeship in the factory is followed by experi- 
ence in several of the laboratories under the guid- 
ance of experienced research workers, supple- 
mented by lectures on the work in their own and 
associated fields by senior members of the depart- 
ment. In some cases such workers are sent back 
to a University or other research laboratory for 
further experience. 

There is a natural tendency to concentrate atten- 
tion on those engaged in some form of handicraft 
skill or technical operations for which particular 
education and training are required. It must not 
be overlooked, however, that there are vast num- 
bers of young men and women engaged in clerical 
and other branches of employment in industry. For 
the most part, however, their education and training 
can be adequately satisfied by the existing facilities. 

TRENDS OF INDUSTRY 

The normal trend of industry and its corre- 
sponding educational requirements can to some 
extent be forecast, though contingencies arising 
from an abnormal international political situation 
may disturb this. 

New scientific knowledge with its technical 
application is likely to continue to be a determining 
factor in industrial development. Continual im- 
provement in efficiency of production tends to 
reduce the amount of labour required and to that 
extent accentuates the unemployment problem. 
On the other hand, out of scientific discoveries 
new products, processes and materials arise, and 
these, through the formation of new industries, 
contribute towards redressing the balance of em- 
ployment. The film and the radio industries may 
be cited as examples of large-scale employment 
brought about by the technical application of 
scientific discovery. Such developments, how- 
ever, emphasise the need for mobility and adapta- 
bility on the part of the personnel employed, 
because new industrial activities demand modifi- 
cations to established handicraft technique as well 
as to the planning and organisation of production. 


EVENING CLASSES 


It is apparent that the mechanisation of pro- 
cesses, more particularly where repetitive work is 
involved, will become more extensive, and this 
should ultimately result in the securing of the 
necessary volume of production in shorter working - 
periods—especially if employment could be more 
evenly distributed. Some of the time then avail- 
able for additional leisure might be well employed 
in education of a cultural and social character and 
in physical training. By suitable planning it 
should be possible to reduce and eventually to 
eliminate the system of part-time evening study. 
The deficiencies of this system of technical edu- 
cation for those engaged in industry are well under- 
stood, but whether technical study is conducted 
in part-time day or part-time evening periods, the 
practice of compressing a large amount of highly 
specialised knowledge into intensive courses should 
be avoided. While appreciating the present use- 
fulness of courses such as those leading to the 
Higher National Certificate, particularly to those 
young people who have no other means of acquiring 
the basis on which to proceed to technical employ- 
ment, such courses should, in a planned educational 
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provide neither the time for original, critical, or 
constructive thought, nor the means of developing 
latent personal qualities by any form of social and 
corporate life, and above all it is important to en- 
courage educational methods which develop ability 
to think independently rather than simply to add 
to a store of knowledge. That so many young 
people succeed by the existing methods is a tribute 
to the individual rather than to the system. 
PLANNED Epvucation FoR INDUSTRY 

Certain industrial activities, notably those as- 
sociated with supplies such as water, gas, and 
electricity, are easily recognisable as public services. 
As time goes on there will be a growing realisation 
that every industry is in fact a national service, 
although it may be conducted, as at present, by 
private enterprise. Considered in this light the 
importance of employing every means of increasing 
the efficiency of industry becomes apparent. 
Among other considerations, it is obviously 
essential to utilise all the facilities available for the 
training in numbers and in quality of its personnel. 
The conventional system of education is subject to 
control by national and local educational autho- 
rities, but there is no control over the equally im- 
portant practical side of education for the industrial 
worker. No national means exist whereby a 
standard can be set for this phase of education, 
nor in fact are the resources for training in industry 
fully utilised. The laissez faire methods whereby 
the quality and extent of practical education of 
industrial personnel depends on a relatively few 
progressive industrial concerns compare unfavour- 
ably with the planned and more efficient methods 
that are possible in authoritarian countries. Under 
present conditions this weakness can be remedied 
only by more complete voluntary co-operation 
within industry. Such co-operative effort would 
relieve the burden that now falls upon a few in- 
dividual firms. An effective way of stimulating 
this might be the remission of income tax on the 
money expended on such training. Control could 
be instituted by restricting the remission to courses 
approved by a suitably constituted authority. 

The establishment in industrial firms of separate 
‘* nursery ” workshops in which the fundamentals 
of handicraft skill and machine operations are 
taught concurrently with the appropriate workshop 
instruction will become more widespread. A few 
schemes of this type are already in operation in 
private firms and in a number of Government 
establishments in this country, while the method 
has been extensively developed in Germany and to 
a lesser extent in other countries. Experience will 
show at what stage the trainee should be transferred 
from the “nursery” workshop to the normal 
manufacturing conditions. 

The result of introducing manual training at an 
early age such as exists in the educational system 
in Russia will be watched with great interest. 

In contrast to this, with the raising of the 
school-leaving age, the tendency in this country 
will be for young people to enter industry for 
practical training at progressively increasing ages. 
This may involve a more intensive period of 
practical training, but the difficulties of this should 
be offset by the greater maturity of the trainees 
concerned, which the longer period of general 
education will ensure. 


SHORTAGE OF TEACHERS 


An educational problem that is already acute 
and will be even more so in the future is the supply 
of suitable teaching staff for the Universities and 
Technical Institutions. Formerly much of the 
scientific and technical development relating to 
industry came from the Universities. Due largely 
to the establishment of large-scale research by 
industrial concerns and to the great expansion of 
their technical staffs the initiative in progress has 
passed to industry, and many scientists who 
previously found their vocations in academic life 
are now attracted to scientific and technical em- 
ployment in industry. The result is that in those 
faculties in which the work has a technological 
bearing there is a great shortage of personnel avail- 
able for teaching, so that the time is opportune 
for the Technical Institutions and Universities to 
consider a long-term policy as regards selecting and 
training those who will eventually become the 
academic leaders. The practical industrial side 
of this training is of paramount importance. In 
this connection co-operation should be arranged 
with industry to provide a suitable range of 
practical experience without the permanent absorp- 
tion of the personnel so trained. Industry has 
already shown its willingness to co-operate with 
education in this respect by providing short 
“refresher ” courses for those. in academic em- 





ployment who have little opportunity of maintain- 
ing close contact with industrial developments. 
The technical knowledge and experience of eminent 
technologists in industry might well be utilised 
more completely than at present by co-opting such 
men to the professorial staffs of Universities and 
Technical Colleges, and thus augmenting, for 
special courses, the existing teaching facilities. 
New technical processes now arise so rapidly from 
scientific discoveries and become so promptly 
established in industry that the text-books used 
for teaching purposes can never be completely up 
to date. The introduction of Post-Advanced 
Courses in the Lancashire area appears to be the 
correct solution to this problem. These courses, 
which comprise short series of lectures on specific 
technical subje¢ts, are given mostly by experts in 
industry and are conducted on a basis of exposition 
and discussion. They serve admirably the needs of 
the technologist in industry who is endeavouring to 
bring himself up to date in a new subject. 
SCHOLARSHIPS 

The greater availability of technical scholarships 
and fellowships might well serve as a means of 
attracting suitable personnel to industrial employ- 
ment. The extension of fellowship facilities avail- 
able for those who seek experience abroad is 
extremely valuable, particularly if these are 
awarded to men who have already had sufficient 
experience to know definitely in what particular 
directions they wish to supplement their existing 
knowledge. In the past many educational oppor- 
tunities of this type have not been used to the best 
advantage due to the immaturity of those receiving 
the awards, who have not had sufficient experience 
to appreciate fully that educational and industrial 
methods can never be transferred wholly from one 
country to another because social and economic 
conditions differ. Some industrial organisations 
have established Research Fellowships, whereby 
University staffs can spend time in industrial 
research organisations, which provides experience 
of inestimable value to the fellowship holder on his 
return to academic life. 

CONCLUSION 

As yet there is no clearly defined and assured 
path by which a youth can proceed through the 
various stages of education into industrial employ- 
ment. The national system of education provides 
the means whereby those of suitable ability can 
obtain education and training up to and including 
the University or Technical College level, but the 
practical training in industry and an assured start 





in a job is at present fortuitous. In this direction 
there is room for greater co-operation by industry 
to ensure the completion of the industrial training 
and a start in the chosen career. Such an arrange- 
ment would give direction and impetus to the 
various stages of preparation between school or 
college and industry, would cut down some of the 
time spent in obtaining what may be unnecessarily 
detailed technical knowledge, and moreover would 
relieve both the youth and his parents of a good 
deal of anxiety. 

Greater co-operation than at present exists 
between education and industry is essential in 
regard to the syllabuses of workshop and technical 
studies appropriate to the educational level at 
which entrance into industry is made. Equally 
also co-operation is needed to ensure the adequacy 
and up-to-date-ness of the laboratory and work- 
shop equipment of the Technical Institutions and 
Universities. 

Any attempt to improve our methods of edu- 
cation has an immediate and obvious advantage 
from the industrial point of view. All education 
should be liberal and even to meet the urgent needs 
of industry no technical specialisation should be 
permitted which excludes the possibility of time 
being devoted to broadening the mind in both the 
mental and the social sense. Men and women 
who have been trained to think for themselves, 
rather than merely to assimilate facts, are bound 
to develop valuable habits of constructive criticism 
and be the more ready to utilise and develop new 
ideas. Since science plays an ever-increasing part 
in the development and progress of new products 
of industry, a knowledge of scientific principles 
and of their economic significance is essential to 
the proper utilisation and appreciation of these 
products. Consequently it is highly desirable that 
elementary science should have a definite place in 
general education. 

In this address I have purposely stressed the 
technical aspects of education for industry, since 
these to a considerable degree serve also as a basis 
for the industrial education of the personnel in 
those branches of industry not directly of a techni- 
cal character. In so doing I am acutely conscious 
of the risk that, speaking as an industrialist, 1 may 
convey the impression that industry is concerned 
with the education of its personnel in a narrow 
sense only. This is far from being the case. I 
cannot too strongly emphasise the need for the 
education of those engaged in industry to be 
characterised by broad aims and to be linked up 
with the world outside. 








The Future of Flying’ 


By H. E. WIMPERIS, Hon. D.Eng. (Melb.), F.R.Ae.S. 
No. II 
(Continued from page 256, Sept. 8th) 


THE AtR ARM 


|, qpeansy the world’s many political preoccupa- 
tions there is no more pressing or more intract- 
able problem than that of curbing in some way the 
universal growth of armaments. It is true that 
in so far as the product is entirely produced within 
the country of origin the mere cost is of little 
moment. One makes armaments instead of 
making something else, and in the case of a people 
who loved above all having lots of lethal weapons 
there would be nothing more to be said, though the 
taste might be thought odd ! 

It is not, however, solely a matter of finance, 
since normal peoples would much prefer the 
energy directed to armament production to be 
given to articles of service in civil life such as houses, 
pictures, sailing-boats, holiday camps and the like ; 
and for the general body of such activity to be 
guided into channels which fit in with the quantity 
and quality of the labour available in the country. 
Moreover, just as a house containing a store of 
high explosives is not looked on as a happy abode, 
so there is always a fear that in highly armed inter- 
national life a trigger in some remote spot may be 
pulled by accident, or by mischief, with irreparable 
harm to the whole world. 

When some years ago an effort was made to come 
to an international understanding about air arma- 
ments, success was not attained. This was due, 
it is true, in some measure to the existence of strong 
professional interests and to the relative lack of 
attention to the needs of the ordinary man, but it 
was partly due to the inherent difficulty in the then 
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state of the art of distinguishing between military 
and civil types. Even suppose, it was asked, that 
one could abolish all military aircraft, how would 
one deal with the civil types which could be so 
easily converted? In those days this was a 
germane question. But is it now? I think not, 
and for this reason. 

The speeds of military aircraft are now in excess 
of 400 m.p.h. and will rise still higher. But civil 
aircraft rarely go faster than 250, and it is doubtful 
whether it is economically advantageous to have 
even so high a speed as that. This at once makes 
a great difference in the types. Again, the comfort 
and space needed for civil transport tends to pro- 
duce a design of body which does not in the least 
resemble military requirements. In so far as the 
civil types in their really large sizes come more and 
more to take the flying-boat form, so are they the 
less like military types. Perhaps I should say 
here that I am leaving aside reconnaissance duties 
and troop-carrying, and thinking mainly of the 
aggressive type, the bomber. 

Hence I submit that, as I suggested in a recent 
address at Chatham House, the position has been 
reached when, so far as technical considerations are 
concerned, an agreed limitation could be set on 
military production without the effort being 
nullified by the existence of civil types to which no 
such limitations applied. It must be remembered, 
however, that when a political man talks about 
“ parity in the air ” he may not really understand 
what he is saying. What he probably means 1s 
equality in offensive force, for mere parity in 
numbers might be got by the absurd equation of 
putting 100 bombers plus 1900 interceptor fighters 
as equal to 1900 bombers plus 100 interceptors, 
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because both sides add up to 2000. It cannot 
worry any peace-loving country, if one of its 
neighbours builds 1000 or 10,000 interceptor 
fighters, any more than it would if that neighbour 
built immense numbers of anti-aircraft guns and 
searchlights. In fact, as a gain to the general 
strength of defence it would be rather comforting 
than otherwise. 

The right way to arrive at a proper balance of 
air armaments is to seek reasonable parity in respect 
of bombing aircraft and leave everyone free to 
build as many defensive aircraft as they care to 
afford. Civil types would by reason of their low 
speed be incapable of acting as fighters, and would 
be speedily shot down if they tried to act as 
bombers. 

There has recently been translated from the 
German a striking book by S. T. Possony under 
the title T'’o-morrow’s War. It is rather difficult 
to follow, partly no doubt because it is a trans- 
lation, but the author’s object is to show what 
would be required in respect of men and materials 
for one year of war of the “total” variety. He 
assumes a front of 1000 kilometres, and he arrives 
at some astonishing figures. He points out that 
although the losses of aeroplanes in the Great War 
were but 14 per cent. per month, he anticipates 
that in a war to-day the monthly loss would rise 
to 25 to 30 per cent., calling for complete replace- 
ment of the whole air force three or four times in the 
year. For this war Possony estimates a require- 
ment per annum of no fewer than 70,000 bombers 
and 130,000 other aeroplanes, or 200,000 in all. 
He then claims that hardly any State could man 
at one time more than 10,000 to 20,000 aeroplanes 
and tanks, on account of the exceptional types of 
men needed and the exceedingly heavy losses. 
For this and other reasons he concludes that 
“decisive war is most improbable.” He agrees 
that the world has entered on an era of wars with 
limited objectives, undertaken with limited means, 
an era of camouflaged, undeclared wars, the reason 
being that the nations engaged, being determined 
not to open the fatal door which leads to universal 
disaster, seek thus a possible means of achieving 
their ambitions. Success in a sudden sharp war 
he thinks impossible. All ‘“‘ total” wars are bound 
to be long ones. These arguments, if they are 
acceptable, certainly suggest a pause in the world 
race to build up huge armaments. The only sure 
result is financial embarrassment in what should 
be days of peace, days in which there are so many 
better things to be done with one’s money. 

The discovery of the art of flight has certainly 
raised terrible problems, but it does at last seem 
as though mankind is beginning to see his way out 
of the morass. That the laws of Nature impose 
a speed barrier is a fortunate thing, for that suggests 
some finality to the development of types, and 
limits, moreover, any uncomfortable rivalry with 
the speed of response of the human body. It is 
fortunate, too, that this speed limit is much above 
the economic limit for civil machines, for that 
means that the civil type can easily be defeated if 
it tries to play the corsair. And it most blessedly 
happens at the same time that the strength of 
Anti-aircraft defence from the ground and in the 
air is increasing in effectiveness at a rate that even 
the most optimistic had hardly dared to hope. 
Britain, an island in the sea, will become an island 
in the air ! 

In my view there will be no reason, once the 
international situation has cleared, why there 
should not be an agreed limitation in respect of 
numbers or tonnage of bombing aircraft—leaving 
the interceptor fighters entirely aside. It would be 
but cautious to agree on a limit to the speed of 
civil types, but as this would merely confirm what 
economic requirements would themselves suggest, 
it need be no hardship; excessively high speeds 
for civil types do not pay, are much more dangerous 
to passengers, are much more noisy to everyone, 
and need wasteful forms of air ports. 

When this difficulty of our own age has been at 
last happily solved, we may be very content to leave 
our successors the even more threatening menace 
of dealing aright with the problem of atomie energy. 
This it is not necessary for me to describe. I will 
only say that in a recent broadcast address Pro- 
fessor Cockroft spoke of an atomic trigger action 
between the metal uranium and a single neutron 
which is reported to be capable of releasing a 
100,000,000-fold increase in energy! Perhaps 


there are immense practical difficulties in doing this 
on a large scale ; I earnestly hope there are! For 
ourselves we may well consider that in our own day 
we are quite sufficiently occupied with the thought- 
ful handling of our own special problem, how rightly 
to guide the Future of Flying. 


South African Engineering Notes 
(By our South African Correspondent) 
Care Town, Aug. 24th, 1939 


Experimental Jointless Rail Track 

On Sunday, July 23rd, twenty Europeans and 500 
natives laid South Africa’s first mile of jointless rail- 
way track and on Wednesday traffic started running 
over it at reduced speed until the track consolidates. 
The site selected to carry out the experiment is a mile 
straight between Ladysmith and Umbulwana on the 
Natal main line. The rails in 120ft. lengths were 
thermit-welded on the spot and as the length grew 
so were the sleepers attached. Actually there are 
four rails welded into one-mile lengths—two on top 
of the sleepers and two underneath, which are buried 
in the ballast. The idea of rails bolted underneath 
the sleepers is to hold the track -firmly in position 
and counteract expansion and contraction. After 
completion of the mile of jointless track it was placed 
lying between the two existing tracks, and on the 
Sunday the down line was closed as the work of 
replacing the old rails with the new “mile” was 
started. Special light “skid ”’ rails were laid down 
under the jointless track and under the existing track, 
which was then bodily lifted and placed at the side of 
the permanent way. The new track was then slewed 
into position on the skids. Special measures have 
been taken to counteract expansion and contraction 
of the jointless track and consequent lateral move- 
ment. The cost of laying a continuous track is high, 
but the expense will be more than balanced by a 
saving in wear and tear of running stock and comfort 
to the travelling public. So far the jointless track 
has functioned very satisfactorily and the absence 
of joints has resulted on a noticeable reduction in 
noise. The continuous rail obviates the use of fish- 
plates to clamp the joints of the track. These plates 
cost 10s. a pair, and as many thousands have to be 
used over the entire length of the jointed rail system 
their elimination means an important saving. The 
Railway Administration intends utilising welded 
tracks in all tunnels in the Natal system. On the 
completion of the present section it is probable that 
Stockton Tunnel close to the present stretch of welded 
track will be tackled almost immediately. Although 
continuous rail track has been established in America 
and Europe for some time, this method of laying in 
South Africa is entirely new, and it is the first time 
in the history of railway construction here that it has 
been used. 


Progress of Electricity in Cape Town 

The sales of electricity by the Cape Town Munici- 
pality during 1938 show that the Electricity Under- 
taking continues to maintain the good progress 
which has been a feature of its operations ever since 
steps were taken in 1930 to develop the demand for 
electricity, particularly for domestic purposes. During 
the financial year which ended on December 31st, 
1938, a record total of close on 218,000,000 units were 
used for all purposes, representing an increase of 13-34 
per cent. over 192,333,625 units sold during 1937. 
Of these totals no less than 132,000,000 and 
114,700,000 respectively were consumed under the 
domestic service tariff alone. The total revenue of 
the undertaking reached the million mark for the first 
time, the actual amount being £1,013,913, against 
which the total expenditure amounted to £731,527. 
That branch of the Undertaking’s activities which 
has primarily been responsible for these good results, 
namely, the hire-purchase scheme, also maintained 
the excellent results achieved since the inception of 
the scheme in 1930. During the year 1938 consumers 
purchased 2504 cooking ranges, 783 water heaters, 
774 refrigerators, 1850 washing machines, 6 other 
major appliances, and 575 kettles, toasters, &c., all 
having a total retail value of £203,872, and total con- 
nected loading of 19,269 kW. Supplies for industrial 
and commercial purposes represented by units sold 
under the bulk supply and motive power tariff com- 
bined increased from 42,700,000 units during 1937 
to close on 50,000,000 during 1938. To provide for 
the increasing requirements of domestic consumers 
two big step-down substations were erected and 
equipped during the year. The total number of 
consumers connected to the system at the end of 1938, 
was 45,815, as compared with 43,667 at the end of the 
previous year. During the year 1938 two 230,000 lb. 
per hour 625 lb. per square inch boilers were lit up 
and for the first time one of the 40,000 kW turbo- 
alternators in the city’s new Table Bay Power Station 
was run up to speed. These events and the fact that 
the Electricity Undertaking’s new quarters, ‘‘ Elec- 
tricity House,” were completed during 1938 made the 
year one of the most notable in the history of the 
Undertaking. 


Cape Town’s Stormwater Sewer Extension 

Work on the second section of Cape Town’s great 
stormwater sewer extension scheme will start before 
the end of this year. Hundreds of men will be em- 
ployed on excavation and construction. Box and 
pipe culverts of reinforced concrete will be used to 
pick up the stormwater from the existing sewers 
between Long-street and the Parade. At present 
Long-street, Adderley, and other streets each have 





their own sewers running directly into the bay. The 











new harbours scheme makes it undesirable to con- 
tinue this system. When the reclamation is complete, 
stormwater from the sewers beneath the main street 
of the city will be concentrated at one point and flow 
through a single large outlet into the new basin. 
Little interference with transport and business will 


be caused by the excavations. Trenches will be dug 
across the lower portion of the present city, starting 
at the point on the seaside of Dock-road and running 
across the old Rogge Bay to the old pier. It is for 
this reason that the Snake Park must be moved. 
Thus only the ends of the present sewers will be 
affected. The new culvert will be about 10ft. under- 
ground. 


Extraction of Metals 

In his presidential address to the South African 
Association for the Advancement of Science, at the 
annual congress in East London in July, Professor 
G. H. Stanley, Professor of Metallurgy of the Wit- 
watersrand University, and director of the Mineral 
Research Laboratory, reviewed the part which science 
has played in the development of metallurgy—the 
extraction of metals from their ore and their adapta- 
tion for use. After reviewing in detail the develop- 
ment of metallurgy from the time when it originated 
in the discovery by primitive man that native copper 
could be melted and cast into a mould for an axe or 
spearhead, Professor Stanley spoke of what was 
being done metallurgically in South Africa. 
“* Naturally,” he said, “‘ gold production and refining 
will occur to everybody, though it is not generally 
realised that a small amount of silver is a regular by- 
product of the gold industry. Iron and steel, new 
well established, provide the raw material for 
numerous subsidiary engineering and manufacturing 
industries. When writing a report in support of the 
establishment of the industry in 1918, I hardly 
dared visualise the production of such things as wire, 
galvanised “iron” sheets, and steel tubes, yet all 
are now in regular production, in addition to rails of 
the heaviest section and structural steel and mining 
drills. The smelting of copper has been in progress 
for a number of years, and ferro-manganese also is 
now producing, but that, with some platinum and 
lead almost exhausts the list of such productions in 
the Union that are of considerable importance.” 
When gold milling commenced on the Witwaters- 
rand the method followed consisted in crushing the 
rock to liberate the gold and then passing it mixed 
with water over amalgamated plates or other devices 
in which advantage was taken of the high specific 
gravity of the gold to cause it to settle and be caught. 
The proportion so extracted varied according to the 
fineness of crushing and the presence of other sub- 
stances but seldom exceeded about 70 per cent. and 
the remaining 25 or 30 per cent. escaped to the 
tailings. 

In 1840 Dr. Alder Wright, a Birmingham chemist, 
discovered that gold was soluble in cyanide solution, 
but this received no practical application and the 
discovery, apparently, was lost sight of. Forty-five 
years later, however, in Glasgow, a chemist named 
J. S. MacArthur started a systematic investigation 
with the object of finding a chemical solvent which 
could be employed for the extraction of gold from 
ores, and after two years his experiments were success- 
ful with cyanide solution. In 1890, three years later, 
the new process was demonstrated on the Witwaters- 
rand and showed such an improvement in metallurgi- 
cal results that it was immediately adopted, with the 
ultimate result that extraction of over 95 per cent. 
of the gold in the ore is now common. This extra 
25 per cent. enables very satisfactory profits to be 
realised, and has made possible the growth to its 
present status of the Rand mining industry, which 
spends about £5,000,000 a month on wages and 
supplies, besides contributing, directly, millions of 
pounds a year to the Union’s exchequer. ‘The 
memory of Mr. J. 8. MacArthur and his associates, the 
Forrest brothers is,” said Professor Stanley, “ at last 
to be honoured on the Rand by the foundation of a 
Research Fellowship by the Chemical, Metallurgical, 
and Mining Society of South Africa.” 


Mineral Wealth of Kenya 

It is officially announced that the Imperial Govern- 
ment has agreed to make a free grant from the Colonial 
Development Fund for a three-year programme of 
mineralogical and geological surveys to be carried 
out in Kenya under the direction of the Commissioner 
of Mines. Geologists and prospectors will, it is under- 
stood, collaborate in the investigations with a view 
to establishing the existence of economic mineral 
deposits in various parts of the colony. The pro- 
gramme is due to begin in December, and arrange- 
ments are already well forward. This is the first 
occasion in the country’s history on which such a 
grant has been made for the development of mineral 
resources. In addition to gold, traces of mercury, 
copper, tin, beryl, mica, kyanite, magnesite, optical 
quartz, and vermiculite have been found in some of the 
areas scheduled. 


Rhodesia’s Vanadium Deposits 

The Rhodesia Broken Hill Development Company, 
Ltd., has had very satisfactory results from its de- 
velopment operations at the Broken Hill Mine in 
Northern Rhodesia. Since the end of the financial 
year the diamond drills have intersected good bodies 
oO 
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of lead and zine ore. The ore is oxidised and carries 
over 1 per cent. vanadium. The diamond drilling 
programme has disclosed a much larger total ore 
reserve than was originally expected. Oxidation has 
continued to a greater depth than was anticipated, 
with the result that of the large total tonnage a con- 
siderable amount is in the form of oxidised ore. There 
is, however, a redeeming feature in this, because the 
tonnage of oxide ore averages 1 per cent. vanadium 
oxide. When proposals were submitted for the pro- 
vision of additional capital it was thought that the 
production of vanadium would gradually decrease 
with the exhaustion of the present sources as it was 
not expected that occurrences of the metal would 
continue to great depth. The information obtained 
from the drilling operation shows that the company 
can look forward to further vanadium output from 
underground mining. The existence of large ton- 
nages of mixed oxide and sulphide ores, and of vana- 
dium bearing material in the former, raises various 
problems with regard to methods of mining and 
metallurgical treatment and the policy with regard 
to these matters is, of course, under consideration by 
the consulting engineers. The company is arranging 
for further tests with a view to the production of 
vanadium concentrates by flotation. 


New Undertakings 

Durban will before long have a power station which 
will be about the third largest in South Africa. The 
Electricity Supply Commission has invited quotations 
for coal handling and auxiliary plant to include three, 
or alternatively five, 200,000 lb. per hour boiler units 
and for switchgear to control the output of one or 
two 40,000 kilowatt turbo alternators. It is under- 
stood that at least three boiler units and one 40,000 
kilowatt alternator will be installed before the winter 
of 1942. The installation will take about a year. 
. Consulting engineers have prepared a report upon the 
town of Worcester’s proposed £79,000 augmented 
electrical supply scheme, and are now investigating 
an offer by the Electricity Supply Commission to 
supply electricity in bulk to the town, which they 
will report upon in due course. A cement factory is 
to be established on the outskirts of the town of 
Moorreesburg. The stone found there is very suitable. 
The presence of layers of dolomite will be turned to 
account by using the dolomite in the manufacture of 
bricks. 


Imports and Exports Rise 

During the month of June the Union total of im- 
ports and exports was 789,099 tons compared with 
765,734 tons in the previous month and 741,532 tons 
in June, 1938. The railway receipts were sensibly 
affected, the total being about £20,000 up for the last 
week of the month. For the week ended August 5th 
the earnings were £662,698 as against £613,655 for 
the corresponding week of 1938. 








Board of Trade Engineers 
Examinations 


In a notice which has been issued by the Board 
of Trade with regard to the approved courses for 
the examination of engineers for the Merchant Navy, 
it is stated that the Board has indicated its approval 
of the course of instruction leading to the Ordinary 
National Certificate in Mechanical Engineering. 
The approval covers the Courses and National 
Certificates, also the Higher Courses and National 
Certificates, in Scotland and Northern Ireland, as 
well as England and Wales. The Board has also 
approved, it is announced, the courses of instruction 
leading to the Ordinary and Higher National 
Diplomas in Mechanical Engineering in England and 
Wales, Scotland, and Northern Ireland, and those 
for the Diploma in Mechanical Engineering of the 
Royal Technical College, Glasgow. Certificates in 
Mechanical Engineering which have been issued 
prier to this notice by the Ministry of Education of 
Northern Ireland, will also be accepted, provided 
that the holder has passed all the Ministry’s examina- 
tions up to and including those of the third year. 
The Board also signifies its recognition of all univer- 
sity degrees and university college diplomas awarded 
in England and Wales, Scotland, and Northern 
Ireland, provided that candidates have followed 
courses of study covering the subjects of the Board’s 
own examinations. Where the courses taken, and 
the degrees, diplomas, or certificates which have been 
obtained do not cover precisely the same ground 
as the Board’s examination, the circumstances of 
each case will be considered on merits by the Board 
of Trade with a view to the granting of a partial 
exemption from the Board’s own examination. 
The notice to which we refer also gives a list of schools 
approved by the Board, covering all parts of the 
United Kingdom, which are now added to those 
already given in the Appendix E of the official 
regulations governing the examining of engineers for 
service in the Merchant Navy. 
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THE INSTITUTION oF LocoMoTIVE ENGINEERS.—Owing 
to the National Emergency, all meetings of the Institution, 
including the proposed Visit to the Engineering Exhibition 
at Olympia on September 20th, have been postponed 
until further notice. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 








THE SLIDING OF METALS 


Str,—Recent experiments (Bowden and Leben, 
1937, 1939) have, as recorded in one of your recent 
issues, confirmed that the frictional force between 
metals moving in the open air with small relative 
velocity may not remain constant. The motion may 
proceed by a process of ‘stick and slip.” Itis 
assumed that an intermittent clutching and breaking 
away of the metals takes place and that the resistance 
to motion arises from the rapid formation and rup- 
turing of metallic junctions. The question arises, can 
metallic junctions be formed during sliding ? 

Dr. Bowden and his collaborators assume that the 
surface temperature of sliding metals may easily 
reach the melting point of the surfaces, although the 
mass of the metal remains quite cool and that sub- 
sequently melting and welding of the surface asperities 
may take place. In view of the high thermal con- 
ductivity of metals a simple calculation shows that 
no appreciable temperature gradient can be set up 
between the two ends of, for example, a metal rod, 
unless its cross section is very small. The height of 
the asperities on polished surfaces is of the order of 
10—5 em. and thus cannot noticeably increase the 
heat resistance of a metal-against-metal contact. It 
is well known that heat is generated through sliding 
friction. The temperature that a metal slider in 
frictional contact can reach, can be calculated easily, 
if its dimensions and the emissivity from its surface 
are known, and if the coefficient of friction has been 
determined. The result of any such calculation 
shows that unless sliding takes place under extreme 
conditions of load and speed the melting-point of the 
metal cannot be reached. 

This consideration of thermal equilibrium leads to 
similar results as Bowden and Ridler’s experiments 
(1935, 1936). At room temperature (17 deg. Cent.) 
they have done friction experiments on, for example, 
gallium on mild steel. The metal gallium has the 
very low melting point of only 30-2 deg. Cent. With 
a load of 27 gm. wt. the high speed of sliding of 720 
cm./sec. was required in order to reach the melting 
point of gallium, i.e. in order to raise the temperature 
at the contact area by 13-2 deg. Cent. When refer- 
ence is made to Bowden and Ridler’s experiments, 
it must, however, be borne in mind that no proof 
has been given yet of the permissibility to consider 
two surfaces in relative motion as the two legs of a 
thermocouple, an assumption that is made tacitly by 
Dr. Bowden and his collaborators. 

Dr. Bowden assumes “three distinct types of 
sliding” between metals. They are based on the 
hypothesis that sliding metals may easily reach the 
melting point of the surfaces. This hypothesis is in 
disagreement with the consideration of thermal 
equilibrium and with Bowden and Ridler’s results. 

It was observed several years ago (Tomlinson, 
1927) that a fused glass bead at the end of a rod 
pulled under its own weight across a chemically clean, 
smooth piece of plate glass proceeds in “ stick-slips.”’ 
In the same experiment with hard steel surfaces the 
tactile sensation of “ stick-slip”’ was less marked, 
but under the microscope the path followed by the 
steel ball showed a thin track of reddish oxidation 
debris. The tactile sensation of “stick slips” is 
easily obtained when, for example, a pencil is slid 
slowly across a wooden desk or when a wooden chair 
is pulled slowly across a smooth wooden or concrete 
floor. Clearly, no metallic junctions, neither soldered 
nor welded, can be formed in these cases. What is 
then the difference between the mechanisms of friction 
of metals and of non-metals, if one accepts Dr. Bow- 
den’s three types of sliding ? 

The ‘stick-slip’’ phenomenon, the formation of 
tracks of sliding, the conductance measurements 
(Bowden and Tabor, 1939) and their inconsistencies 
have been discussed in detail in a paper now awaiting 
publication. 

Experiments suggest the occurrence of the “‘ stick- 
slip’ phenomenon when metals are subject to 
frictional contact in the open air, where their surface 
is covered with adsorption layers and far from being 
a naked metal surface, and the occurrence of con- 
tinuous sliding, when the metal has been baked out 
in a high vacuum and subjected to frictional contact 
in the same vacuum. In this latter case the coefficient 
of static friction for different combinations of metals, 
similar and dissimilar, is found to be of the order of 
unity, i.e. between 0-6 and 2. It is interesting to 
note that Bowden and Leben (1939) observed with 
platinum sliding on silver at first small “‘ stick-slips ”’ ; 
the friction was low. After the slider had moved a 
short distance, the behaviour changed, the “ stick- 





slips” disappeared, and the friction rose to a high 
value, characteristic of similar metals. It is feasible 
that the adsorption layer remaining between platinum 
and silver has plucked out a small blob of silver and 
attached it to the platinum slider, thereby transferring 
the plane of relative motion to a silver—silver inter- 
face, which required a certain time to become covered 
with an adsorption layer. The strength and plucking 
capacity of residual adsorption layers is well known 
from experiments on end gauges (Budgett, 1911; 
Rolt and Barrell, 1927). 

Surface phenomena are very involved and many 
more experiments are required before the mechanism 
of “stick-slip’’ can be considered as established. 
The mere fact that similar metals should show higher 
wear than dissimilar metals would rather disprove the 
hypothesis of soldered or welded metallic junctions, 
because in the case of dissimilar metals only the one 
of lower melting point should show wear on this 
hypothesis, whereas for similar metals both com- 
ponents should suffer an equal amount of wear. 
From the same point of view it would be difficult to 
understand why the tracks or conductance diagrams 
should be different for types 1 and 2 of sliding, since 
only the relative melting points should matter. If 
slipping actually would cause melting of the surface 
asperities it is also difficult to see why slipping once it 
started should not go on, lubricated by the molten 
material. One would be led to assume by Dr. 
Bowden’s hypothesis that with similar metals either 
melting of the asperities of both surfaces, lubrication 
and continuous sliding could be expected, or melting, 
welding and “ stick-slips.”. The experimental evi- 
dence, however, is that the coefficient of friction is 
of the order of unity, and that there are irregular 


fluctuations. R. ScHNURMANN, 
L.M.S. Research Laboratory, Derby. 
REFERENCES 
F. P. Bowden and L. Leben: Proc, Roy. Soc. A., 169, 371, 
1939 


F. P. Bowden and K. E. W. Ridler: Proc. Camb. Phil. Soc., 
31, 431, 1935 ; Proc. Roy. Soc. A., 154, 640, 1936. 

G. A. Tomlinson: Proc. Roy. Soc. A., 115, 472, 1927. 

F. P. Bowden and D, Tabor: Proc. Roy. Soc. A., 169, 391, 
1939. 

H. M. Budgett: Proc. Roy. Soc. A., 86, 25, 1911. 

F. R. Holt and H. Barrell, Pros. Roy. Soc. A., 116, 401, 1927. 








Raw Material Controls 





THE addresses and telephone numbers of the 
various Controls of raw materials set up by the 
Minister of Supply are as follows (in some cases 
the addresses and telephone numbers are tem- 
porary ) :— 

ALUMINIUM 
Ministry of Supply, Aluminium Control, Raven Hotel, Castle 
Street, Shrewsbury—Shrewsbury 2067/8. 

HEMP AND FLax 
Ministry of Supply, Hemp (or Flax) Control, Washington 
Hotel, City Road, Chester—Chester 168. 

IRoN AND STEEL 
Ministry of Supply, Iron and Steel Control, Steel House, 
Tothill Street, London, 8.W.1—Whitehall 1030. 

JUTE 
Ministry of Supply, Jute Control, 1, Victoria Street, Dundee. 

LEATHER 
Ministry of Supply, Leather Control, 8, St. Thomas Street, 
London, S.E.1.—Hop 0175. 

MOoLassEs AND INDUSTRIAL ALCOHOL 
Ministry of Supply, Molasses and Industrial Alcohol Control, 
Great Burgh, Epsomm—Burgh Heath 742 and 3470. 

Non-Ferrovus Metats (Leap, Zinc, Tin AND CoPPER) 
Ministry of Supply, Non-ferrous Metals Control, Grand Hotel, 
46, Albert Street, Rugby—Rugby 2002/3. 

ParER 
Ministry of Supply, Paper Control, Great Western Hotel, 
Station Road, Reading—Reading 3255/6. 

Sink AND Rayon 
Ministry of Supply, Silk and Rayon Control, Union Street, 
Mill, Macclesfield—Macclesfield 3554. 

Sutruuric Actpb—SvuLrHate oF AMMONIA—OTHER FERTILIZERS 
Ministry of Supply, Sulphuric Acid, etc., Control, Lyndale 
Hotel, 19, Berkeley Square, Bristol—Bristol 228161. 

TIMBER 
Ministry of Supply, Timber Control, c/o Postmaster Bristol. 
(Temporary address.)—Bristol 23591 (temporary). 

Woo. 

The Wool Control, Bradford—Ilkley 1300, 

The Ministry calls attention to the following 
notes :— 

It is particularly requested that, in order to 
economise the very limited telephone facilities 
available, and to prevent interference with urgent 
calls, inquiries should, wherever possible, be made by 
letter. 

Inquiries regarding flax from persons and firms in 
Scotland should be addressed to the Deputy Con- 
troller, Ministry of Supply, Flax Control, Dundee. 

Inquiries regarding flax from persons and firms in 
Northern Ireland should be addressed to the Deputy 
Controller, Ministry of Supply, Flax Control, Chamber 
of Commerce, Belfast. 

Ail applications for licences in respect of timber, 
when a licensing system is introduced, should be 
addressed to the appropriate Divisional Area or 
Pitwood District Officer, whose addresses will be 
notified to the Trade Press as soon as possible. 
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Rail and Road 


Execrric Rarways In Hoittanp.—About 312 miles 
or 15 per cent. of the Dutch State Railways are now 
electrified and last year electric trains covered a total of 
nearly eight million train miles. Electric rolling stock 
in service comprises 130 motor coaches and 149 trading 
vehicles. 


Petro RationinG.—From September 16th all vehicles 
on the roads of thie country will be subjected to petrol 
rationing. A scale of rationing has been prepared which 
takes the horse-power of vehicles into consideration and 
permits supplies sufficient for about 150 miles travelling 
a month for each motor car. 


‘*Lorp Netson”’ Locomotive ImpRrovEMENTS.—We 
understand that cylinders with improved steam and ex- 
haust passages are being fitted on the “ Lord Nelson” 
class 4-6-0 engines of the Southern Railway Company as 
the engines come in for repairs. The improved cylinders 
have 10in. diameter piston valves. 


High SPEED Rattway Construction 1n U.S.S.R.— 
It is reported that a 500 miles long railway between 
Akmolinsk and Kartaly in the U.S.S.R. is to be completed 
in eighty days. Lines are being laid at a speed of between 
six and a half and seven miles a day by mechanical means. 
This line is the post section of the 2000 miles long railway 
to be completed between Stalinsk and Magnitogorsk. 


New BrinvGe over Ismaitia CanaL.—The Egyptian 
Ministry of Public Works is calling for tenders for the 
supply, delivery, and erection of a new bridge over the 
Ismailia canal at Zawamel, and the removal of the old 
bridge. The new structure will comprise a swing span 
of two equal arms for two navigable channels, each 9 
metres wide, and two fixed reinforced concrete shore 
spans. 

SURVEYING RAILWAYS FROM THE ArR.—In connection 
with the Manchester—Sheffield electrification of the London 
and North Eastern Railway, aerial surveying has been 
adopted in order to obtain accurate track plans showing 
the positions of the main lines, sidings, and cross-overs. 
Aerofilms Limited have carried out the survey for British 
Insulated Cables, Ltd., which has the contract for this 
electrification scheme. 


MarkinG oF Goops FoR Transport.—The Railway 
Executive Committee announces that in order to facilitate 
the handling of traffic in the interests both of the traders 
and the railway companies, goods rendered for conveyance 
by rail must, during the period of emergency lighting, bear 
a white label clearly addressed in black ink or type. Rail- 
way consignment notes also must be clearly typed or 
written in black ink. 


BrooktyN BripGE IMPROVEMENT ScHEME.—Authori- 
ties in New York have recommended that Brooklyn 
Bridge should be rebuilt to provide new ramps and increase 
the width to take six instead of four traffic lanes. The 
work would cost fifteen and a half million dollars and take 
about four years to complete. The proposed plan is 
that the anchorages, towers, and cables of the present 
bridge should be retained, but a new deck, suspension 
ropes and stiffening girders should be installed. 


Tue “ Fryine Scotsman.”—It is announced by the 
London and North Eastern Railway Company that, until 
further notice, the “ Flying Scotsman’ will call at 
Grantham, York, Newcastle, and Berwick, reaching 
Edinburgh at 5.20 p.m. In the reverse direction the 
“Flying Scotsman” will call at Berwick, Newcastle, 
Darlington, York, and Grantham, arriving at King’s 
Cross at 5.20 p.m. An extra stop will be made by the 
10.5 a.m. King’s Cross to Edinburgh—at Darlington—the 
train reaching Edinburgh at 5.35 p.m. 

RECONSTRUCTION OF THE Moscow Rattway SysteM.— 
Extensive reconstruction work is being carried out on the 
eastern branch of the railway system on the outskirts of 
Moscow. The work will make it possible for goods trains 
running from the north to the south and vice versa to 
complete their journeys without the need of stopping at 
Moscow. By October the 56 miles long Zhilevo—Llinsky 
Pogost branch line, which is already open to temporary 
traffic, will be completed and put into normal operation. 
Next year it is planned to build the northern section of the 
railway system on the outskirts of Moscow. The work 
includes the construction of the 75 miles long Ilinsky 
Pogost—Alexandrov line, which will complete the eastern 
semi-circle of the system. 


EARNINGS OF AMERICAN RalLways.—Statistics com- 
piled by the Railway Age show that each mile of railroad 
in the United States has 111,000 dollars invested on it. 
During the first half of 1939 each mile earned average gross 
revenues of 7722 dollars. Operating expenses incurred 
per average mile amounted to 5996 dollars, leaving a net 
operating revenue of 1726 dollars. Further costs per 
mile worked out to 1019 dollars for tax and rental expenses 
leaving a balance of 707 dollars for a return upon the 
111,000 dollars invested or the equivalent to an annual 
rate of return upon investment of 1-57 per cent. Accord- 
ing to the Association of American Railheads, the Class I 
railways in the United States had a net deficit of nearly 
92 million dollars at the end of the first six months of 1939. 
pe deficit at the same date last year was over 180 million 

ollars. 


Dertrctine Rai Derects in U.S.S.R.—A note in the 
Railway Gazette states that the Transsviaz works at 
Kharkov has recently perfected a rail ‘‘ Defectoscope”’ on 
the Karpov system for in situ detection of defects in rails. 
The principle employed is thought to be that of magnetic 
induction, as with the Sperry detector cars used in North 
America, but the apparatus used is of such small size 
that it can be fitted to the frame of a rail tricycle, similar 
to the small cars manufactured by the Sumitomo Steel 
Works of Osaka, Japan, and used on the Japanese Govern- 
ment Railways. Transverse fissures and other internal 
rail defects are automatically registered on a ribbon, and 
light signals indicate to an inspector riding on the tricycle 
the location of each defect, so that the rail may be marked 
accordingly. It is said that present intention is to build 
4000 of these Karpov Defectoscopes, and to have them in 
service by the end of the year as part of the equipment of 
all inspectors in charge of lengths of line in Russia. 





Miscellanea 





Tue InstTITUTION oF MECHANICAL ENGINEERS.—The 
Institution of Mechanical Engineers is carrying on the 
bulk of its work at a temporary address in the country, 
The Meadows, Betchworth, Surrey (Telephone : Betch- 
worth 63), but the Institution building in Storey’s Gate 
will remain open, possibly during restricted hours, for 
dealing with personal inquiries and for members or others 
wishing to make use of the Library. 


Om Fitter Researcu.—Dr. Edward R. Weidlein, 
director, Mellon Institute, Pittsburgh, has announced the 
establishment of an industrial fellowship in that institu- 
tion by the Fleming Manufacturing Company, Provi- 
dence, R.I. This fellowship will study the design, con- 
struction, and operation of oil filters. One aim will be 
to obtain new knowledge to bring about improvements in 
the products of the donor. Dr. Glenn O. Ebrey, who has 
been appointed to the incumbency of the fellowship, 
received his professional education at Illinois College 
(B.S., 1924) and at the University of Pittsburgh (Ph.D., 
1931). During 1931-32 he was research chemist with the 
Sinclair Refining Company, research and development 
division, East Chicago, Ind. For the past seven years— 
up to July, 1939—he was chief chemist of the Pennzoil 
Company, Oil City, Pa. 

GERMAN Rust INHIBITING PIGMENTS.—A new alumi- 
nium silicon rust inhibiting pigment developed in Germany 
is described in the Chemical Trade Journal and Chemical 
Engineer. “ Sigal,” as the product is known, consists 
essentially of the eutectic alloy (87 per cent. Al, 13 per cent. 
Si) with the addition of elemental silicon, is produced in 
electric furnaces from which it emerges in the form of 
pieces having a coarse crystalline structure. These are 
broken down in the hot state and, after sieving, are further 
reduced to particles of about 3 mm. diameter in edge- 
runners. The final process is grinding to fine powder in a 
ball mill with air separation. The pigment is of such fine- 
ness that it leaves no residue on a sieve of 16,000 mesh/cm.?, 
and this results in such complete pigmentation of the paint 
film that the latter possesses exceptional covering power, 
coupled with great tenacity, good elasticity and high 
tensile strength. 


Action oF LaTex on ALuminiumM.—According to the 
Iron Age a film of rubber applied in the form of latex is 
sometimes used as a means of protecting the polished 
surfaces of metallic mirrors and similar articles from 
scratches and dust while in storage and during shipment. 
When ordinary commercial latex is applied to polished 
aluminium, however, a bluish discoloration is produced 
which remains when the film of rubber is stripped off, 
according to a recent report of the National Bureau of 
Standards. Tests which were made to ascertain the 
cause of this discoloration indicated that it was produced, 
not by the rubber, but by ammonia which is almost uni- 
versally employed as a preservative for latex. When the 
ammonia is removed by dialysis through a cellophane 
membrane, latex no longer discolours aluminium. 
Ammonia-free latex preserved by the addition of the 
requisite amount of pure formaldehyde is likewise without 
action on aluminium. 


Rep Cross AnD St. JoHN Jormnt APPEAL.—In the grave 
issues which now confront the British Empire, the British 
Red Cross Society, of which H.M. The Queen is President, 
and the Order of St. John, have decided to work together 
as they did in the last War. With this object a Joint 
Emergency Committee has been set up, comprising an 
equal number of members of each body. Lord Cromer 
has consented to be the Chairman of the Committee 
with Major-General Sir John Kennedy as Vice-Chairman. 
Immense though the task was during the last war, the 
Joint Committee of the Societies will now face an im- 
measurably bigger one, for to their activities will be 
added that of giving aid to the millions of civilians who 
will also unhappily be subjected to enemy attack. Con- 
siderable voluntary help has already been secured but it 
remains to find the money necessary to pursue the work 
and a Fund is being opened in the name of the Joint 
Bodies. Donations should be sent to The Hon. Sir 
William H. Goschen, K.B.E., Hon. Treasurer, Red Cross 
and St. John Fund, at Messrs. Coutts and Co., 1, Park 
Lane, London, W.1. From 1914-1918 the activities of the 
Joint Organisation were amazingly wide, covering as they 
did the sending out of agents and complete staffs to 
all Allied fronts half the world over. In all, a total of 
over £17,000,000—almost all from voluntary contribu- 
tions—was expended on the great humanitarian work of 
the organisation. 


CeNTRAL Export REGISTER—NATIONAL SERVICE.— 
The National Service Department of the Ministry of 
Labour is still compiling, through the Institute of Export, 
a Central Register of Export Executives, which will be 
used for supplying, both in Government service and else- 
where, additional requirements for persons with scientific, 
technical, professional, and higher administrative qualifica- 
tions. The Minister of Labour, in consultation with 
the Lord Privy Seal, has appointed an Advisory Council to 
control the general conduct of the register and, through 
committees representative of the various professions, to 
advise and assist in its use. Enrolment on the Central 
Register implies that the persons concerned will be pre- 
pared to serve on appropriate work and to accept such 
suitable work as is offered to them, except in so far as they 
are then already engaged on work of greater importance 
from the point of view of National Defence. Individuals 
who volunteer will be e ted to accept offers of service 
made to them on behalf of or through the Government, 
but regard will and must be had by both sides to the 
circumstances affecting the volunteer when the offer 
is made. Enrolment on the register, however, does not 
mean that any guarantee is given that the services of a 
particular individual will be called upon by the Govern- 
ment. British Export Executives over the age of 35, 
who are not members of the Institute, but who are resi- 
dent in the United Kingdom, and would like to register 
under this scheme, should apply by letter enclosing 14d. 
stamp for postage, to the Secretary of the Institute of 
Export, 11, Aldwych, London, W.C.2, when full details 





of the scheme will be sent to him. 


Air and Water 


New Sure Tanx.—A new ship model tert tank has been 
inaugurated at Trondhjem in Norway. It is 558ft. long 
by 34ft. wide and 16ft. deep, and has been designed for 
testing models having a length of 16 to 26ft. 


TURKISH MERCHANT SHIPPING.—It is reported that the 
Turkish Minister of Transport is preparing a programme 
for the renewal and development of that country’s shipping, 
and for the reorganisation and extension of the ship- 
building yards. 


CarpirF Dock CELEBRATIONS.—It is announced that the 
celebrations arranged in connection with the centenary of 
the opening of the first dock at Cardiff have been cancelled. 
All that will take place is the informal unveiling of a com- 
memoration plaque by the Lord Mayor of Cardiff. 


Bunker Coats Suppiies.—Regulations issued by the 
Cardiff and Bristol Channel Shipowners’ Association state 
that unless shipowners guarantee to bring back cargoes to 
the United Kingdom or allied ports, they are now permitted 
only sufficient bunker coals in South Wales to take them 
to their outward destination. 


SusPension oF Minimum FReicut ScHEMEs.—It is 
announced by the Tramp Shipping Administrative Com- 
mittee that the minimum freight scheme regulations, for 
the trades from the River Plate, St. Lawrence and Northern 
Range United States ports, Gulf of Mexico and South 
Atlantic ports, and Australian ports, are temporarily 
suspended. 5 

Port EmMeErRGENCyY ComMITTEES.—At each of the 
principal commercial ports in this country, the Ministry 
of Transport has appointed a Port Emergency Com- 
mittee which will concentrate on the efficient working of 
the port. These committees have wide powers and are 
generally composed of representatives of the port authority, 
shippers, traders, labour, and the forms of transport . 
serving the port. 


AMERICAN Sure Marxines.—In order to make distinct 
their nationality, liners of the United States now have their 
national flag painted boldly in three places on the decks, 
giant stars and stripes on the hatch covers, both fore and 
aft, and on the sundeck. The biggest of aH are painted 
on either side of the hull, a few feet above the waterline. 
At night the liners fly a floodlit United States flag at the 
masthead, and they steam with all their lamps lit. 


SHIPBUILDING AND Reparrinc.—The Board of Trade 
announces that it has made orders providing that ships 
may only be built or repaired in the United Kingdom under 
the authority of a licence granted by the Board of Trade. 
Licences will be required in respect of work at present 
in hand, but it is not intended that any such work should 
be suspended unless a notification to this effect is given 
by the Board. Shipbuilders and ship repairers are, how- 
ever, required to furnish to the Board full details of the 
merchant shipbuilding or repair work they now have in 
hand. 





CiypE Ssriprmve.—The annual report of the Clyde 
Navigation Trustees shows that revenue during the year 
ended June 30th last decreased by £56,539 to £955,931, 
as compared with the previous year. Ships using the port 
had an aggregate tonnage of 15,758,478 and the tonnage of 
goods passing through amounted to 6,189,184. There 
was a drop of over a million tons in the goods handled, 
the principal decreases being recorded in iron, steel, and 
coal which accounted for about 850,000 tons. Consider- 
able sums have been spent in dredging and widening the 
river and repairs to quay walls. 

New York Arrport.—Work is nearly completed on the 
new North Beach airport for the City of New York. 
Built at a cost of 40 million dollars, the port covers an area 
of 550 acres, some 445 acres of which is reclaimed land. 
It has seven large hangars and rail tracks have been laid 
between the flying boat hangar and the water on which 
to tow machines by power from the water for servicing. 
The traffic control system has been laid out to handle 
720 air liner arrivals and departures each twenty-four 
hours. North Beach airport will be the terminus for the 
trans-atlantic services of flying boats and air liners. 


A Setr-Untoapine VeEsSsEL.—A contract has been 
placed in the United States with the Bethlehem Ship- 
building Company for the conversion of a collier into a 
self-unloading ship with a capacity for 10,000 tons of coal 
or on equivalent volume of coke, stone, gravel or similar 
material. The hold will comprise a series of hoppers 
having about 80 gates through which the material will 
pass on to a pair of belt conveyers 42in. wide and about 
286ft. long, each of which has a capacity of 700 tons an 
hour. At the bow of the ship these conveyers transfer 
the material onto short transverse conveyers. The 
transverse conveyers unload into the boot of a chain and 
bucket elevator running up through the deck and deliver- 
ing to the lower end of a boom conveyer 54 in. wide and 
162ft. long. This boom conveyer, which handles over 
1400 tons an hour, may be raised, lowered, or swung out 
over either side of the vessel. 


SaLe or SHrps anp Arrcrart.—The Ships and Aircraft 
(Transfer Restriction) Act, 1939, has come into force. 
The Act provides that, ‘‘ except with the sanction of the 
Secretary of State for Air, no person may sell, transfer, 
let on hire (whether under charter or otherwise), or create 
a charge on any aircraft which is registered in, or any air 
frame, aero engine, or air screw which is within the 
United Kingdom, the Channel Islands, the Isle of Man, 
Newfoundland, any Colony (except Southern Rhodesia or 
a Colony administered by the Government of a Dominion), 
any British Protectorate or any mandated territory 
administered by the Government of the United Kingdom. 
It is also unlawful, except with the sanction of the 
Secretary of State for Air, to sell, transfer, let on hire 
(whether under charter or otherwise) or to create a charge 
on any aircraft which is within, and has at any time been 
registered in, any of the British territories enumerated 
above, unless the aircraft is registered for the time being 
in a Dominion, a territory administered by the Govern- 
ment of a Dominion, India, Burma, Southern Rhodesia 
or a foreign State.” Similar regulations apply to the 
charter, sale or transfer of ships coming under the pro- 





visions of the Act. 
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PROJECTED WELDING EXHIBITS AT OLYMPIA 


(For description see page 283) 












































FIG. I—SPOT WELDER—SCIAKY FIG. 2—AIR-OPERATED SPOT WELDER—SCIAKY FIG. 3—SPOT WELDER—BUCK AND HICKMAN 
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FIG. 4—“SHIELD ARC” WELDER—LINCOLN 


























FIG, S—OIL-ENGINE DRIVEN WELDER—LINCOLN 














FIGS. 6 AND 7—AUTOMATIC SFOT 
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Pencil Portrait No. 21 


With this issue we present a Pencil Portrait of Mr. 
F. W. Bridges, the founder of the long series of Engineer- 
ing and Marine Exhibitions at Olympia. Although not 
an engineer himself he is so well known and respected 
by thousands of engineers that we feel sure this portrait 
will be welcomed. 





EDUCATION FOR ENGINEERING 


Brerore the Dundee meeting dissolved pre- 
maturely the British Association devoted a good 
deal of time to the subject of technical education. 
A Paper on it was presented by Professor Willis 
Jackson in Section G, and in the Education Section 
Dr. A. P. M. Fleming took it for his Presidential 
address. The former was summarised in our issue 
of last week and the latter is reprinted to-day. 
The approach was not the same in the two contri- 
butions. Professor Jackson, under the heading 
University Engineering Courses, dealt principally 
with the education for executive positions whereas 
Dr. Fleming, as the title of his address indicates, 
was largely concerned with the means of teaching 
boys in schools and colleges before they enter 
works as artisans. Whilst the distinction between 
these two classes of students still remains it is 
getting far less sharp than it used to be; the 
“threshold,” as the scientist might call it in his 
modern jargon, between the gentleman or pupil 
apprentice and the artisan apprentice is rapidly 
becoming a wide borderland in which the frontier 
is but ill defined. Rather broadly speaking it 








might be said that the University is now the divid- 
ing line. For whereas the municipal schools and 
technical colleges are still distinctly vocational the 
Universities are more and more aiming at the 
extirpation of specialisation from their curricula, 
and the teaching only of fundamentals that apply 
to all branches of engineering. In other words 
they are endeavouring to produce professional men 
who are so saturated with the principles of science 
that they may be relied upon to apply them wisely 
in any direction. 

This differentiation is one of extreme interest 
and importance. Few teachers nowadays have 
the slightest doubt that premature specialisation 
is a bad thing and all the universities and uni- 
versity schools already make the whole of the first 
and the greater part of the second year of their 
three-year courses common to the three recognised 
branches of engineering, Civil, Mechanical, and 
Electrical. They feel, and feel rightly, that any 
student well grounded in the fundamentals is fitted 
either to continue his studies in a specialised 
direction in the University or that he will readily 
adapt himself to the particular branch of engineer- 
ing in which he may find gainful occupation what- 
ever it may be. But though that point is settled 
the difficulty still remains that all professors are 


992 | not in accord as to what fundamentals should be 


taken in the limited time available. About some 
there is no doubt ; about others there is much. A 
wise allocation of the time available between 
practical and academic subjects has to be made. 
In a sense the best test is the degree of satisfac- 
tion which university graduates give employers. 
If the employers are not satisfied with the 
product then there is something wrong with the 
educational method or system. Two attempts are 
on foot for resolving that problem—one by the 
British Association and the other by the Institu- 
tion of Civil Engineers. What the B.A. Committee 
is doing was explained by Professor Willis Jackson. 
By means of personal interviews and visits and by 
a questionnaire it has already secured the opinion 
of a fairly large number of engineering employers. 
It has also, very wisely, obtained the opinion of a 
good many students. When the results of the 
enquiry have been considered by the Committee 
a full statement of the objective analysis of the 
replies will be presented. The “Civils” were 
making preparations for holding a three-day 
Conference in February next which would follow 
the same course as the B.A’ Committee but on 
different lines. Unfortunately an indefinite post- 
ponement has become necessary. The broad idea 
was that the Conference should open with a series 
of Papers by employers stating what qualities they 
wanted in young engineers, and criticising what 
appeared to be the defects and deficiencies of the 
entrants. This series of Papers would have been 
followed by another series in which the professors 
answered the charges. As Professor Southwell 
wittily put it, ““ At that conference the employers 
would be invited to say what they wanted, and, he 
presumed, the Professors would be invited to 
reply and to say that the employers could not have 
it!’ That remains to be seen. It may be that 
the employers when the time comes will be quite 
unable to suggest any practicable modifications of 
existing curricula; on the other hand it is not 
wholly impossible that they may be able to show 
conclusively weaknesses or defects that the educa- 
tionalists will be able to see their way to remove. 
We have heard it said by Professors than these 
investigations are unnecessary and uncalled for ; 
that employers as a whole are quite satisfied with 
the university product. They base that con- 
viction on the fact. that a very large percentage if 
not all their students are annually absorbed into 
industry. May we submit that that is by no 
means conclusive ? Employers may take the best 
they can get but it does not follow that it is as good 
as they want. The test is really not the number 
of students absorbed but the subsequent success or 
failure of those students. We have also heard it 
said by Professors that where defects appear they 
are not due to the students but to the incapacity of 
the employers, who are charged with not knowing 
how to make full use of the knowledge and intelli- 
gence of university graduates. That is not a very 
satisfying retort, though we have little doubt that 





it is true in many cases. The average employer 
who engages a university man at a relatively high 
salary may reasonably expect him to do a little 
more than what he is told to do, or to answer 
questions of a scientific or mathematical nature. 
He may expect him to show some creative ability 
and to bring his trained intelligence to bear on the 
operations of the factory. He will, furthermore, 
be justified in his complaints if whilst the graduate 
does show creative ability his schemes are im- 
practicable under the conditions prevailing in the 
factory or are outside its financial resources. It is 
not sufficient that graduates should know, how- 
ever thoroughly, what they have been taught. 
Employers, and we may add the country, require 
that they should, amongst other qualities, exhibit 
originality of thought. Any form of education 
which fails to encourage imagination or, indeed, 
stultifies that natural aptitude, leaves a great deal 
to be desired. “Hence employers are justified in 
asking that men who have enjoyed the advantages 
of university life and education should show a 
willingness to shoulder responsibility and an ability 
to display originality and imagination in technical 
and scientific matters. It is on these two qualities, 
combined with courage, that great industries have 
been built up. In so far as education fails to en- 
courage their development it will justly be open 
to the criticism of employers. 


The Displacement of Labour 


Ir is admitted that technological progress is 
accompanied by some displacement of labour, and 
it is not infrequently assumed that distress and dis- 
content could be obviated by the regulation or 
restraint of inventions and developments. But 
no one has yet devised a plan which shows any 
prospect of relieving the hardship which displace- 
ment undoubtedly causes without also arresting or 
retarding the benefits to the community as a whole 
which result from industrial progress. The 
recently formed Scientific Advisory Committee of 
the British Association and the Trades Union 
Congress is to investigate this problem. In a 
report on that committee written by the General 
Council of the T.U.C. it is said that the “ Dis- 
coveries and inventions acclaimed in the name 
of progress have brought hardship to the workers 
through labour displacement and the transfer of 
industry merely because no allowance has been 
made for their introduction.” And the hope is 
expressed that ‘“ foresight of technological changes 
will enable us to prepare constructive plans for the 
reorganisation of industry in such a way that im- 
provements may be introduced without detriment 
to the welfare of the workers.” 

Whilst our sympathies are wholly with this 
aspiration the constitution of the Committee— 
given in a recent note in our Journal page—hardly 
inspires us with confidence. There is but one 
engineer upon it and he does not represent those 
branches of engineering which are most susceptible 
to industrial changes. We cannot think that the 
people best qualified to wrestle with problems of 
this kind are specialists in Nutrition and Agricul- 
ture, in Physics, Psychology, Geography and ™ 
Geology, or even Chemistry and Metallurgy, how- 
ever eminent they may be as teachers and scientists. 
For the problem, as we see it, is essentially an 
economic one. Briefly it is how to secure all the 
benefits of progress without causing “ hardship ” 
to workpeople. That is not a question with which 
unaided Science, however competent, can ade- 
quately deal. Displacements are usually brought 
about by economic causes quite beyond the control 
of scientists or any one else save, sometimes, the 
people in the business. The various reports on the 
Special Areas have shown clearly that industries 
had left them because it had ceased to be economical 
to carry on there. The exhaustion of mines and 
the loss of markets are more frequent causes of 
labour displacement than the introduction of new 
scientific processes. Indeed it may be said with 
certainty that wherever science leads to the im- 
provement of an existing industry it only brings 
about displacement of labour thereby when the 
districts concerned are not competent to adopt 
or are actively opposed to the change, or where 
for economic reasons it is more profitable to carry 
on the process in new centres. Moveover, the 
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T.U.C. should not forget that Labour itself is not 
infrequently a prime mover in the displacement 
of labour. Time and again factories have moved 
away from districts in which labour was too costly 
or rates too high, to others in which such handicaps 
on their power to produce at economic rates were 
less, 

Taken by and large, it may be said that dis- 
placement is more frequently due to a lack of fore- 
sight or enterprise on the part of labour itself than 
to the introduction of new processes or the migra- 
tion of industries. The impingement of science 
upon industry is never sudden. In general several, 
and very often many, years elapse before a new 
scientific discovery reaches the manufacturing 
stage. Invariably a great deal of experimental 
work has to be done ; invariably many months are 
passed before financial organisations are set up. 
The change does not come in like thunder ; it is 
gradual, and in the majority of cases it does not 
cause the actual displacement of labour though it 
may bring about a change in the nature of its occu- 
pation. Coventry presents a good example of 
what happens in nine cases out of ten. The ribbon- 
making industry there has been overborne by the 
cycle and motor car industries. Labour which 
would have followed the ancient craft is now em- 
ployed in the new. A typical example of the slow- 
ness of the changes brought about by technological 
progress may be found in the introduction of coal- 
getting machinery in mines. In the early stages 
it was very slow indeed and it has always been 
very gradual. Labour had time to accommodate 
itself to the coming conditions. If young men had 
not so often followed in the footsteps of their 
fathers and been so wedded to their own valleys 
there would have been little or no distress owing to 
displacement ; the supply would have accommo- 
dated itself to the local demand and the young 
men would have found occupation in other in- 
dustries—perhaps even in the manufacture of coal- 
cutting machines! It is unnecessary to multiply 
examples. They would all point to the same con- 
clusion, that scientific discoveries and technical 
advances invariably increase the total demand for 
labour, that changes in industry never occur sud- 
denly, and that distress caused by displacement can 
be obviated by foresight but not by the artificial 
restriction of developments. Old industries de- 
cline but new ones take their place. The problem 
before the Committee will be how to measure the 
probable effects of progress and then how to 
overcome the inertia of labour and induce it to 
accommodate itself to the changing conditions 
before it is too late. We shall be surprised if it 
discovers any means of controlling or directing 
the actual applications of science and technology to 
industry without disturbing the economic con- 
ditions upon which the success of industry 
depends. 








Literature 


Foundry Work. By W.C. Stimpson and B. L. Gray. 
‘London: The Technical Press, Ltd. Price 10s. 


WHILE it is true that foundry work, like any other 
craft, can only be learned in actual practice, it has, 
nevertheless, to be recognised that this is now such 
a complex industry that there is always a con- 
siderable demand, both from younger workers and 
others in the trade, for suitable hand books which 
will give a bird’s-eye view of the industry and 
serve to explain many branches of the work which 
are outside their own particular province. The old- 
time, all-round moulder is rapidly disappearing, 
and in large production foundries the modern 
moulder operates a moulding machine, and it is 
quite possible that from week to week he makes 
merely a part of the complete mould with which he 
is concerned. 

In this new book the authors, Mr. Wm. C. 
Stimpson and Mr. Burton L. Gray, who have both 
been instructors in foundry work in well-known 
American technical institutes, present an introduc- 
tion to the whole field of foundry work, the edition 
being revised by Mr. John Grennan, who is in- 
structor in shop practice to the University of 
Michigan. The authors have done their best to 
cover their subject in a work of some 214 pages, 
within which they also touch upon such allied sub- 
jects as the metallurgy of cast iron, pattern-making, 





and a description of the various types of moulding 
machines whose use has become so widespread of 
late years. 

The inadequacy of the space compared with the 
vastness of the subject prompts the reflection that 
certain of the chapters could have been dispensed 
with in order to make more space available for 
dealing with actual foundry practice. For instance, 
the 24 pages devoted to the complex subject of 
die-casting machines, the page or two referring to 
blast-furnace practice, and the remarks upon scrap 
grading could with advantage be either omitted 
altogether or else considerably expanded. Apart 
from the somewhat cursory treatment which has 
necessarily had to be given to certain aspects of 
foundry work, the subject is competently presented. 
Being an American work, the various methods of 
testing described and the specifications quoted 
naturally relate to United States practice. Within 
its scope, the work will certainly serve as a useful 
introduction to the subject both from the stand- 
point of the student, the general worker, or anyone 
interested in moulding technique and foundry 
management. 





SHORT NOTICES 

Electricity Meters and Meter Testing. By G. W. 
Stubbings. London: Chapman and Hall. 1939. 
Price 12s. 6d.—This is one of the series of mono- 
graphs on electrical engineering under the editorship 
of Mr. H. P. Young, and its appearance is 
attributable to the passing of the Electricity Supply 
(Meters) Act, 1936. The volume deals with the 
important subject of meters and meter testing in a 
manner which will appeal to practical testing engi- 
neers. As the general scheme of treatment followed 
is of a practical nature, mathematical symbolism is 
as far as possible avoided in the chapters on the theory 
and construction of meters. Throughout the book 
the author has endeavoured to elucidate points of 
theory by verbal explanations from first principles. 
Official specifications supplementary to the 1936 Act 
are devoted at present only to the testing of meters 
registering kWh. This testing procedure, together with 
the official requirements for the testing equipment of 
approved testing stations, is fully summarised and 
explained. Considerable space is also devoted to 
explanations of the operation and to the practical 
details for testing demand indicators, reactive and 
kVAh meters, which are not regulated by the 1936 
Act. Elementary principles of tariff design are dealt 
with in the first chapter, which also explains the 
necessity for the various classes of meters used in the 
measurement of consumers’ supplies. 








Circuits and Machines in Electrical Engineering. 
By John O. Kraehenbuehl and Max A. Faucett. 
London: Chapman and Hall, Ltd. 1939. Price 
22s. 6d.—Written primarily for students who take 
electrical engineering as a secondary subject, this 
volume is the revision of a preliminary work which 
has passed through two editions and three years of 
classroom work. By combining the concepts of 
alternating and direct current the authors have found 
it possible to develop the subject with less repetition 
than usual. The student is said to be less confused 
and duplication having been eliminated, considera- 
tion of new developments which might otherwise 
have to be neglected becomes possible. Stress is 
laid on physical analysis rather than upon mathe- 
matical derivations, although if mathematical deve- 
lopment seems advisable it is included. The many 
problems set at the end of the various chapters are 
intended to enable the student to recognise the funda- 
mental principles that underlie the functioning of 
electrical circuits and the operation of machines. 





Alternating Current Circuits. By Russell M. 
Kerchner and George F. Corcoran. London: Chap- 
man and Hall. 1938. Price 23s. 6d.—This is a text- 
book on A.C. circuits written for junior electrical 
engineering students who have finished the usual 
courses in differential and integral calculus or at least 
have some knowledge of differentiation and integra- 
tion. An endeavour has been made to arrange the 
material in a logical sequence so as to lead the student 
gradually from the simple to the more complex 
analysis in A.C. circuits. Problems for which the 
answers are given are included in many places in 
the text immediately following the presentation of 
certain principles. The ground covered is very 
extensive and although the book has primarily been 
written for students of electrical engineering, it is 
not by any means devoid of value to practising 
engineers. 





Model Building Byelaws Illustrated. By G. Eric 
Mitchell, M. Inst. M. & Cy. E., A.R.I.B.A. London: 
B. T. Batsford, Ltd., 15, North Audley Street, W.1. 
Price 10s. 6d. net.—This book provides a ready refer- 
ence to the revised series of model building by-laws 
issued by the Ministry of Health and made under the 
Public Health Act, 1936. The author has made the 
intention and meaning of the various points clear by 
introducing a number of diagrams. A model speci- 





fication is given of the typical modern dwelling-house 
designed to comply with the Ministry’s reeommenda- 
tions. This book will not only be of much use to those 
concerned with framing local by-laws, but will prove 
a valuable guide to students. 





Sixty Years Ago 


A MISCELLANY 


Our issue of September 12th, 1879, contains no 
articles of outstanding interest to the reader of to-day, 
but a study of its contents reveals a number of items 
which serve to indicate the state of engineering then 
current. The opening article, the first of a series, 
dealt with iron railway sleepers. Iron sleepers had 
been tried many years previously but the verdict was 
definitely in favour of wood. Recently, however, 
success had been reported from abroad and_ in 
Germany the Hilf iron sleeper was being given an 
extensive trial. A thousand miles of track on the 
strategic railway connecting Berlin with the newly 
acquired provinces on the frontier of France had been 
equipped with Hilf sleepers. Other sleepers men- 
tioned in the articles were the Vauthevin in Belgium, 
the Greave ‘‘ pot”’ sleeper on the Suez railway, in 
India and in South America, the Griffin sleeper in 
South America and the Livesey sleeper in India, 
South Africa, and the Argentine. . . . The trial trip 
of the Orient liner *“* Orient ’’ was described in another 
article. This ship, built on the Clyde by John Elder 
and Co., was designed to perform the trip to Australia 
in thirty-six days, and with the exception of the 
“Great Eastern’? and the Inman liner “ City of 
Berlin ’’ was reputed to be the largest merchant ship 
afloat. She was constructed to serve, if the need 
arose, as a cruiser or troopship. Her gross tonnage 
was 5386 and with engines of 1000 nominal horse- 
power, her trial trip speed was sixteen knots. She 
was equipped to carry 835 passengers and a crew of 
135, and was a ‘“‘ model of arrangement in every 
department from the stoke-hole to the main saloon.” 
...A note on “ The Inter-Oceanic Canal ”’ dealt 
with the anticipated advantages of Count de Lesseps’ 
plan to cut through the American isthmus. The 
canal was expected to cost sixteen millions sterling 
and to take eight years at the most to complete. 
With six million tons of shipping using it each year 
it was estimated that the annual revenue would 
amount to £3,600,000 and the administration, up- 
keep, and all other expenses, including interest on 
capital, to £1,400,000. . . In a brief note on the 
campaign in Afghanistan we said that the interest 
in the operations was centred in the movement of the 
column under Sir Frederick Roberts which was 
advancing from the Kurram Valley over the Shatar- 
gardan Pass to Kabul. The column had still about 
seventy miles to traverse over bad ground with one 
fairly difficult pass in its path. We expected to hear 
good accounts of the service rendered by the two 
batteries of experimental Armstrong mountain guns 
with which the column was equipped. These guns 
made in accordance with a suggestion of Col. le 
Mesurier were constructed to be taken asunder and 
each to be carried by two mules. The two batteries 
between them mustered twelve guns. While the 
daily papers might justifiably congratulate the nation 
that officers of such reputation as Sir F. Roberts, 
Brigadier-General Massey and others were in charge 
of the operations we were glad to know that the 
Armstrong mountain guns were exactly in the right 
place at the right time. . . . In a note we reported 
that as the men lately in the employ of the Mersey 
Steel and Ironworks Company had refused to accept 
an offer of 35s. per week wages the company, in order 
to execute its new orders within time, had decided to 
import five hundred German workmen. 


Recruitment of Technical Men 

Tue Ministry of Labour announces that technical com- 
mittees associated with University Recruiting Boards have 
been set up to deal with offers of service from men under 
the age of 25, whether university men or not, with certain 
qualifications in engineering, chemistry, metallurgy, 
physics, the biological sciences (including agriculture) and 
mathematics (including statistics). 

Such men should apply at any local office of the Ministry 
of Labour for form Misc. 20, which they should complete 
and dispatch as directed. The forms will be referred to 
the technical committees and the University Recruiting 
Boards, which will ensure that men possessing these quali- 
fications are allocated to the forms of National Service in 
which they will be most useful. This applies to the 
following classes of men under the age of 25 :—({a) Men 
with university degree in any of the following subjects: 
engineering, chemistry, metallurgy, physics, the biological 
sciences (including agriculture) and mathematics (including 
statistics) ; (b) Men with Higher National Diplomas or 
Higher National Certificates in mechanical or electrical 
engineering, or with the associateship of the Institute of 
Chemistry ; (c) Men who have started, or are about to 
start, their final year’s study for one of the following 
degrees—an honours or pass degree in engineering or an 
honours degree in chemistry, metallurgy or physics ; 
(d@) Men who have started, or are about to start, their 
final year’s study for the Higher National Diploma or 
Higher National Certificate in mechanical or electrical 
engineering for the associateship of the Institute of 
Chemistry. 
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Projected Exhibits at Olympia 


No. I 


f iproe biennial Engineering and Marine Exhibi- 
tion at Olympia was to have been opened on 
September 15th, but following the outbreak of 
war it has been pustponed indefinitely. Following 
our usual practice we had made preparations for 
publishing two special supplements describing the 
exhibits, and for that purpose had collected par- 
ticulars and illustrations from many of the exhibi- 
tors of the machines and equipment which they 
had intended to show. The arrangements made 
for the publication of these supplements have 
necessarily had to be abandoned, but below we 
print a selection of the material prepared for them. 
In succeeding issues we shall publish the remainder 
of the matter now in our possession. 





Sctaky ELrectric WELDING Macuings, Lrp. 


Various types of resistance welding machines, 
including foot and air-operated spot welders, seam 
and butt, and projection welders, are made by 
Sciaky Electric Welding Machines, of Farnham 
Road, Slough. The spot welders are represented 
by a comprehensive range, varying from small bench 
units, suitable for welding electric lamp filaments 
up to machines capable of welding two thicknesses 
of }in. mild steel plates in a scaly condition. 

One of the most important of these machines is 
shown in Fig. 1, p. 280, and has proved highly suc- 
cessful in the aircraft industry for spot welding light 
alloys. The machine represents a complete depar- 
ture from standard practice, in that it uses D.C. 
instead of A.C. Working on the stored energy 
principle, the machine is capable of outputs in 
the neighbourhood of 500 kW, while only requir- 
ing a power installation of 40 kW. The large spot 
welders, including the above machine, all incor- 
porate the firm’s patented variable-pressure cycle, 
which has been a feature of this make of machine 
for some years. Following the firm’s usual practice, 
all the machines are fully controlled. 

Included in the company’s products are air- 
operated (Fig. 2), and hydraulically operated, port- 
able spot welding machines. Butt welding machines 
range from bench machines suitable for the welding 
of thin wires to machines with a capacity of several 
square inches. The firm’s new butt and flush 
welding machines have been designed for high- 
speed production or general utility work on bars 
or sheets, and notable features include easy inter- 
changeability of fixtures and convenient adjust- 





to avoid the necessity in many cases of making 
expansive clamps to suit the profile of the job to 
be welded. 

Seam welding machines are -available with 
Thyratron, Ignitron, or Sciaky synchronous con- 
trols, particularly applicable to aluminium, dura- 
lumin, and other light alloys, in addition to brass, 
bronze, and general steel work. Models are made 
with a capacity up to 400 kVA. Mercury bath 
collectors in place of the usual frictional conductors 
are a notable feature. The machine shown in 
Fig. 8 is a portable spot welding machine, used 
in the manufacture of railway coaches. 


Lincotn Exxecrric Company, Lrp. 


New welding equipments produced during the 
past year, were to have been shown on the stand 

















FIG. MOTOR GENERATOR WELDER—LINCOLN 


of the Lincoln Electric Company, of Welwyn 
Garden City, Herts. Amongst these machines 
is a new “Shield Arc” welder with dual con- 

















FIG. 8—PORTABLE SPOT WELDING MACHINE—SCIAKY 


ment for setting purposes. These are available, 
fitted with preheating or annealing equipment 
which makes them specially suitable for alloy 
steels, &c. A system of clamping, particularly 
applicable to formed sheets, has been introduced 


designed by the firm is shown in Fig. 4, p. 280. 
On the control panel are two dials with pointers. 
That on the left is the “job selector ” controlling 


tinuous control. One of these welders being used 
in conjunction with a revolving manipulator 





the voltage output, and that on the right gives 
infinite adjustment of the current output. Whilst 
the left-hand control gives the kind of arc required 
for any particular job, the right-hand control 
determines the heat of the arc. Before beginning 
to weld, the pointer on the “job selector ’’ is moved 

















FIG. 10—H.F. ROTARY CONVERTER—LINCOLN 


to the position corresponding to the nature of the 
work to be welded, the dial being graduated into 
four main divisions—“ large electrodes,”’ “‘ normal 
welding range,” “overhead and vertical,’ and 
“special applications.”” By adjusting the two 
controls any type of volt-ampere curve can be 

















FIG. II—WELDING HEAD—LINCOLN 


obtained for vertical welding, overhead or flat 
welding, penetration into unbevelled plate, or the 
fast depositing of metal in a deep groove. With 
this machine the Lincoln “Shield Are” process 
of welding, whereby the burning coating of the 
electrode generates a gaseous shield which protects 
the weld metal from the air and prevents oxide 

















FIG. 12—ELECTRODE HOLDER—LINCOLN 


and nitride inclusions in the weld can be con- 
veniently employed. 

The company makes also an oil engine driven 
welding unit (Fig. 5) with an engine specially de- © 
signed for welding duty. As difficulty is sometimes 
experienced in starting these sets from cold a special 
starting arrangement is provided. Batteries are 
charged from the separate exciter of the welding 
generator, and when the starting switch is pressed 
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PROJECTED WELDING EXHIBITS 


AT OLYMPIA 




















FIG. 13--PORTABLE SET—QUASI-ARC 








FIG. 14—STATIONARY WELDER—LAURENCE, SCOTT 























Veale 
































FIG. I7—“‘ ALTERNARC” WELDER—A.C. WELDING 


FIG. I8S—GENERAL PURPOSE WELDER—HOLMES 























FIG. 20—15 CWT. MANIPULATOR—METROVICK 


























FIG. 22—HIGH-FREQUENCY WELDER—METROVICK 




















FIG. 23—PORTABLE WELDER—LAURENCE, 
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FIG. 24—ATOMIC HYDROGEN 





P 
MELYBHILED 


WELDER—METROVICK 





ee ea 





aabeacaas 


oh RA at 























cen eile I amtea hale 6.62 aa ee 





<r a bis oats ts Mts Seis OE 


Serr. 15, 1939 


THK ENGINEER 


285 








they provide power to rotate the generator, which, 
acting as a motor, gives ample torque and speed to 
start the engine. When the engine fires, the 
batteries are recharged from the exciter and the 
main generator is available for welding. 

Another item is a throttle control now used on 
the firm’s petrol engine driven units. The device 
is controlled from the generator, so that when no 
welding is in progress the engine revolves at slow 
speed, but when the arc is struck the speed increases 
to the value required for welding. 

A small vertical motor-driven welding machine 

















FIG. 25—-SPOT WELDER—S. AND H. 


(Fig. 9) has Lincoln dual continuous control with 
a current range of 15-200 amperes. Originally 
intended for sheet metal shops, in which metal down 
to 22 gauge has to be welded as well as heavier 
sections, this machine will operate with a jin. 
electrode and non-ferrous metals, such as copper, 
bronze, brass, aluminium, can also be welded, in 
addition to cast iron and mild steel, &c. The 
machine is said to have acquired considerable 
favour as a general-purpose machine in small engi- 
neering shops, garages, &c. 

A high-frequency rotary converter (Fig. 10) 

















FIG. 26—SEAM WELDING HEAD—B. AND H. 


produces A.C. at 150 cycles per second. The 
welding characteristics of D.C. are thus obtained. 
For some classes of work, notably deep groove 
welding on lin. plate, D.C. may give “ are blow.” 
Such joints are common on pressure vessel work 
subject to X-ray testing, where there must not be 
any possible obstacle to prevent the operator pro- 
ducing a perfect arc every time and the machine, 
shown in Fig. 10 is claimed to meet the require- 
ments. 





An interesting machine is the “ Electronic 
Tornado” carbon are welder. In Fig. 11 it is 


shown mounted on a beam along a weld seam, 
but it can also be mounted on a carriage 
to run along a pipe or tank seam or similar 
job. A Lincoln product that has only been on 
the market a short time is the “ Linconditioner ” 
for removing fumes when welding in confined 
spaces or when working on galvanised objects, &c. 
It can be used for suction or blowing and is claimed 
to remove approximately 95 per cent. of the dirt 
particles from the air in the vicinity of the welding 
are whilst carrying away a considerable amount of 
heat. Another application is that of removing 
fine metal particles when grinding cylinders. The 
firm has also introduced various new welding 
accessories, including the electrode holder shown 
in Fig. 12. Weighing only 14 oz., it is perfectly 

















FIG. 27—SEAM WELDER—B. AND H. 


balanced. The cable is held by a clamp, which is 
tightened by using an electrode as a lever. 


Buck anp Hickman, Lrp. 


Resistance welders are handled by Buck and 
Hickman, Ltd., of 2-6, Whitechapel Road, E.1. 
In Fig. 25 is shown the firm’s “ Maxiweld ” 
machine with a special timer for spot and seam 
welding, the machine being converted into a seam 
welder by the addition of the head shown in 
Figs. 26 and 27, the latter showing a sliding 
device for welding small jobs which need to be 
fitted on a mandrel. The same machine can be 

















FIG. 22—PORTABLE SPOT WELDER—B. AND H. 


fitted with a butt welding attachment as shown 
above in Fig. 27. Non-ferrous metals can be seam 
welded up to a limited thickness with the aid of the 
seam welding head, which, with slight adjustment, 
is serviceable on many types of machines. The 
three-phase, constant-speed motor is geared for 
welding speeds of lft. to 6ft. per minute. The 
standard general-purpose spot welder with 
butt welding equipment attached as shown in 
Fig. 3 is suitable for the intermittent weld- 
ing of mild steel bars, flats, and profiles and 
can be fitted with a seam welding attachment 
as shown in Fig. 26. The machines may have 
press-button or pedal control. The firm is also 
selling portable welders (Fig. 28), and a range 
of gun and plier welders. 

The spot welders handled range from 2-kW 
machines suitable for dental works, &c., to 200-kW 
machines for welding heavy plate. The firm is 
also handling a complete range of Lincoln petrol- 





driven and motor-driven welding generators, in 
various sizes covering a range from 75 to 400 
amperes, together with various types of ‘“ Fleet- 
weld ” electrodes. Other products are gas welding 
equipments, including the S F generator, and the 
Castolin range of special low-melting point welding 
alloys, &c. 


A-1 Etxectric WEeLpING Macutnzs, Ltp. 


In the machines made by A-1 Electric Welding 
Machines, Ltd., of 64, Victoria Street, S.W.1, the 
latest developments of America, Britain, and the 

















FIG. 29—SPOT WELDER—A-! 


Continent are incorporated, the firm, which has 
been making these machines for the past twenty 
years, having now become associated with the 
Thompson-Gibb Electric Welding Company, of the 
United States of America, and S.A. Electro- 
mecanique, of Brussels. The products include a 
representative collection of the latest models for 
spot, seam, and flash-butt welders. In the range 
of spot welding machines there is, in addition to 
the standard pedal-operated unit, a modified form 
with a pillar electrode as shown in Fig. 29. 
Another type of machine, which is said to be 
acquiring increased popularity, is the air-operated 
automatic spot welder, shown in Fig. 30. 

As there has recently been an extended applica- 
tion of electric rivet upsetting in the assembly of 
small parts, the firm is exhibiting its latest model 
of electric rivet upsetting machine, which is air 
operated and fully automatic. 

An important machine is the 300-kVA spot 
welder for aluminium alloys, shown in Fig. 6, p. 280. 

















FIG. 30—AIR OPERRATED SPOT WELDER—A-! 


This machine is the outcome of extensive experi- 
ments on the welding of aluminium alloys. A 
particular feature of the unit is its high 
speed of production. Test specimens and micro- 
photographs of the welds made on the machine 
are available, and visitors to the Exhibition who 
are interested in the welding of light alloys would 
have had an opportunity of witnessing a demon- 
stration of the machines in operation working on 
their own materials. Another spot welding machine 
is a portable hydromatic spot welder, with auto- 
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matic compensative control. A feature of this 
machine is that with the hydromatic pressure 
available the dimensions of the tool have been 
reduced, thereby obviating undue physical effort 
on the part of the operator. The handling and 
positioning of the machine can be carried out 
rapidly and with ease. 

For seam welding the company manufactures 
various large and small machines. In Fig. 7, p. 280, 
is shown a 120-kVA seam welder with interchange- 
able heads. This is one of the firm’s latest models 
for heavy-duty work, such as that on drums and 
containers. In the butt-welding section a repre- 
sentative range of machines is also made, ranging 
from small wire welders to large capacity high- 
speed flash welders. The wire welder is calibrated 
in gauges on the various movements of the machine, 
which can readily be set according to the gauge of 
wire to be welded. Semi and fully automatic 
flash welders are made, including an 80-kVA com- 
bination automatic flash welder for metal window 
casements. The machine is capable of mitre 
welding and reverse bar welding all the sections 
used in the metal window industry. It is capable of 
producing up to 200 welds per hour on window 
frame sections. For the electrical heating of rivets 
the firm makes a rivet heater of the latest design. 


THE METROPOLITAN-VICKERS ELECTRICAL 
CoMPANY 


Welding sets, auxiliary equipment and electrodes 
were to have been exhibited by the Metropolitan- 
Vickers Electrical Company, Manchester. The 
firm’s “ Paradyne ’’ welder, a universal set suit- 
able for practically all welding operations, and well 
known to our readers, was among them. For 
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FIG. 3I—“* THERMAC” A.C, WELDER—METROVICK 


thin metal welding or touch welding with thin 
electrodes a high-frequency A.C. arc welder is made 
by the firm. This machine (Fig. 22, p. 284), is 
designed for use on three-phase, 50-cycle mains 
and single-phase welding current without un- 
balancing the supply mains. One of the advan- 
tages of A.C. when used for welding work is the 
elimination of troublesome magnetic effects which 
tend to extinguish the arc, particularly at the 
beginning and end of the seam. Another advantage 
is the increased stability obtainable. The machine 
supplies current at 150 cy¢les, controlled by means 
of a drum controller and a variable reactor con- 
nected in the welding circuit. 

The ‘‘Thermac” A.C. welder (Fig. 31) gives 
smooth control of welding current over the whole 
range with mechanical indication of the current 
setting without tappings, tapping switches, plugs, 
link boards, &c. Single-operator sets are designed 
for use without a separate reactor. The range of 
A.C. equipments of this type includes single-phase 
sets for single operators, three-phase/two-phase 
sets for two operators, and three-phase/three- 
phase machinery for three or more operators. 
Although single-phase sets can be made to supply 
more than one operator, a three-phase set is usually 
preferable. All equipments are designed to give 
85 volts on open circuit at the output terminals, 
and single-operator sets have 95-volt tappings for 
light current work. In the single-operator set 
(Fig. 31) the transformer is housed in a casing in 
which a primary switch and fuses are also mounted 
to form a self-contained portable welding equip- 





ment. Although the standard reactors (Fig. 32) 
are dry, oil-cooled reactors are also fitted when 
specified. The transformers are suitable for use 
on any 50-cycle supply and standard equipments 
can be operated on 440, 400, or 220 volts by the 
selection of bolts and links mounted adjacent to 
the fuses. Equipments for other voltages can be 
supplied to order. Current regulation is obtained 
by movement of the hand wheel on top of the 
apparatus, giving a smooth variation in the welding 
circuits from approximately 30 to 300 amperes in 
the smallest sets and from 50 to 450 amperes in the 
larger equipments. 

A portable atomic hydrogen welding set made 
by the firm is suitable for producing homogeneous 
ductile welds on ferrous and non-ferrous metals 
and alloys. By this method of welding a single- 
phase A.C. arc is maintained between the tips of 
two adjustable tungsten electrodes, and hydrogen 
or cracked ammonia gas is fed to the are from the 
nozzles. The energy of the arc combined with the 
catalytic action of the tungsten electrodes is 
responsible for the dissociation of the molecular 
hydrogen into its atomic state. The recombina- 
tion of the hydrogen atoms results in the liberation 
of heat far in excess of that obtainable by any 
other gas flame, and this heat is used to fuse 
together the metals to be joined. When additional 
metal is required a filler rod may be fused into the 

















FIG. 32—REACTOR REMOVED FROM CASE—METROVICK 


work. Hydrogen is an active reducing agent and 
its use eliminates any possibility of atmospheric 
contamination of the weld metal. Hence welds 
produced by the process are uniformly strong and 
ductile. In most cases the smooth surface obtained 
requires no finishing treatment. Two sizes of 
atomic hydrogen welding equipments have been 
developed, one for currents from 74 to 35 amperes 
and the other from 15 to 75 amperes. The set 
(Fig. 24, p. 284) consists of a sheet steel cubicle on 
wheels housing a transformer, reactor contactors, 
and plug panels. On the front of the cubicle in the 
recess shown is an automatic solenoid gas valve, and 
above the recess an ammeter. At the side of the 
recess is a numbered plug panel. A “Stop” and 
“Start ’’ push button is connected to the set by 
means of a flexible cable, which enables the 
operator to control the supply of gas and current 
from the welding point. 

Automatic welding would have been represented 
by a set suitable for circular butt and fillet welds on 
various sizes of cylinders. When using a heavily 
coated electrode suitable for pressure vessels the 
machine is very flexible. The welding head can 
be raised or lowered or projected to or from the 
machine, whilst the work table can be swivelled to 
an angle of 90 deg. The resistance welder shown 
by Fig. 33 is suitable for joining copper 
or steel wires from 22 gauge to jin. in diameter. 
The operation is initiated by push button and 
automatically stopped when the weld is completed. 
A spot welder representing a range of such machines 
has a normal capacity of 25 kVA, is Thyratron 
controlled, has adjustable spring pressure, and is 
foot operated. It is capable of welding added 
thickness of Zin. in steel plate. Work manipulators 
for arc welding (Fig. 20, p. 284) are designed for 
convenience and time saving in turning structures 
for which crane or jib block handling would other- 


wise be necessary. The manipulator illustrated 
is @ medium-sized unit with a normal capacity of 
15 cwt. and it tilts through an angle of 90 deg. and 
rotates through 360 deg. 


Mawpsteys, Lrp. 


The chief exhibit of Mawdsleys, Ltd., of Dursley, 
in the marine section of the Exhibition, was 
to have been a medium size rotating field 
alternator rated at 28 kW at 0-8 power factor 
when running at 1000 r.p.m. and coupled up to 
an alternator testing equipment consisting of a 
synchronous motor and oversized exciter, arranged 
to feed the load back to the mains. The machines 
are wound for 400 volts, three-phase, 50 cycles. 
Demonstration runs to give performance figures 
and separate losses were to be given. Examples 
of various sizes of rotating armature and rotating 
field alternators for A.R.P. and other emergency 
services would have been on view ; also examples of 
A.C. and D.C. surface cooled machines, a frequency 
changer for high-speed machine tools, and a marine 
D.C. motor. 

In the welding section the firm was to show one 
of its ““ A.D.C.” arc tandem welding sets (Fig. 19, 
p. 284) for three welding positions. This type of 
machine should be well known to our readers. It 
gives 30/200 amperes per operator, or two of the 
circuits may be grouped to give 50/350 amperes 
without switching or alterations to connections. 
Photographs of similar plant for one or as many as 
eight operators would have shown the generator 
coupled to A.C. and D.C. motors, petrol or oil 

















FIG. 33—RESISTANCE WELDER—METROVICK 


engines with or without trailers. Another exhibit 
would have been a single-operator unit, designed for 
operation on a ship’s auxiliary supply and to 
enable a comprehensive range of repairs to be 
undertaken at sea. 


A.C. Wetp1Inac Company, Lrp. 


Portable “ Alternare” A.C. are cutting and 
welding machines of improved design, and 
claimed to be suitable for use with any’ weld- 
ing electrode on the market, including bare 
and fully coated electrodes or the latest shielded 
are rod, are made by the A.C. Welding Com- 
pany, Ltd., of 105-109, Grange Road, Plaistow, 
E.13. The machines are complete in one 
unit. No external regulator is necessary. All 
the desirable reactance necessary is included in 
the transformer itself. The latest “ Alternarc ” 
transformer welders embody the latest develop- 
ments for obtaining the widest degree of adjust- 
ment, not only to suit practically all existing 
50-cycle supply currents, but also to give the 
widest possible adjustment of current and open- 
circuit voltage to suit the most exacting require- 
ments. As the plant has a 20 to 1 range of current 
adjustment, the heaviest machine can readily 
be adjusted for handling both the heaviest and the 
lightest work, whilst independent voltage adjust- 
ment ensures the correct electrical characteristics 
for any rod and any type of job. The range 
covers plants up to 1200 amperes. 





Demonstrations would have been given to show 
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the ability of the machines to use any type of elec- 
trode on the market. Special attachments are 
made for incorporation on any standard machine. 
They include a safety device, a high-frequency 
attachment, and power factor improvement devices. 
The safety device limits the “ exposed ” voltage 
at the electrode holder to 35 volts, and enables the 
machine to be used for are welding with safety 
under the most hazardous conditions of risk. The 
‘“ Alternare ” pilot are high-frequency attachment 
is recommended for welding thin gauge material 
down to 20 and 22 S.W.G. It imposes upon the 
welding circuit a high-frequency current which pro- 
duces a highly stabilised are. One of the machines 
complete is shown in Fig. 17, p. 284. If condensers 
are built into the machine the power factor on load 
is from 0-8 to unity, and the extra cost is somewhat 
less than that of an independent condenser unit. 

Various sizes, types, and grades of new welding 
electrodes would have been exhibited, and demon- 
strations given showing the economy that can be 
effected by their use. 


THE Quast Arc Company, Lrp. 


Welding sets of various kinds are supplied by 
the Quasi Are Company, Ltd., of 15, Grosvenor 
Gardens, 8S.W.1. One of them is the portable set 
shown in Fig. 13, p. 284. Designed for connection 
to a three-phase or single-phase supply, it can be 
employed either as a double-operator unit, using 
200 amperes per welder, or as a high-current single- 
operator set, giving up to 400 amperes. In Fig. 15 
is shown a “triple frequency ” transformer set, 
with the windings so arranged that an accurately 
balanced load is taken from the three-phase 
supply. The output is in the form of single-phase 
current at a frequency three times that of the 
supply mains, giving the advantage of arc stability 
and easy working. The high frequency is obtained 
by emphasising the third harmonic. 

The single-operator oil engine welding set, 
shown in Fig. 34, is composed of a 16 H.P. twin- 
cylinder Lister engine coupled to a drooping 
characteristic generator, giving a maximum of 
250 amperes. Sets of this type can be supplied 
mounted on a trolley with ‘steel sides. A less 
expensive set incorporating a Ford engine (Fig. 36) 
can be supplied mounted on a trailer and fitted 
with sides or in a simpler form for carrying in an 


controls the current in fine increments and the 
current setting is indicated on a calibrated scale. 
Standard sizes are represented by the series 10, 
which has a range from 8 to 200 amperes, and the 
series 20, with a range from 12 to 300 amperes. 
For larger outputs two or more machines can be 
connected in parallel, and they share the load 
without exact setting of the two regulators. 
The standard 12-300-ampere machine shown in 


and Co., Ltd., Stourton House, Dacre Street, 
Westminster, London, S.W.1. We have described 
recently in these columns the firm’s “ Hall- 
Mark ” copying machine, which it was intended 
to show. It is claimed that with this machine 
perfect exposure is obtained by synchronising the 
speed of travel of the arc lamp with that of the 
conveyor band carrying the tracing and sensitised 





material. It will be recalled that a special design 




















Fig. 23, p. 284, is transportable. The generator is 
driven by a special high-frequency squirrel-cage 
motor, which has its rotor keyed to the generator 
shaft, and the stator spigoted to the end bracket. 
Two wheels and a single castor wheel are mounted 
under the machine frame. The detachable regu- 
later is mounted above the generator, and the A.C. 
starter above the motor. When the generator is 





enclosed lorry. Besides transformer multi-operator 





working on light loads, the starter enables the 





Fig. 35—PETROL ENGINE WELDER—LAURENCE, SCOTT 


of arc lamp, known as the Hall-Thorkelin hori- 
zontal arc, is used with this machine. The novel 
point about the arrangement is that the lamp can 
be brought into close proximity to the sensitised 
paper and that a full 180 deg. band of light is used. 
In this way a fast printing speed is obtained with 
the use of a single lamp, resulting in low running 
costs. 

A more recent development in photo printing 


























Fig. 34—C.1. ENGINE SET—QUASI 


equipments there are welding accessories. Demon- 
strations of welding with various types of “ Quasi 
are” electrodes were to have been given. 


LAURENCE Scott AND ELEcTRomMoToRS, LTD. 


The exhibits prepared by Laurence Scott and 
Electromotors, Ltd., of Norwich, were “KS” 
are welding generators, introduced by the firm 
about two years ago. These patented genera- 
tors give a wide range of current, and a stable 
are over the whole range. Regulation is effected 
by a system of magnetic saturation and leakage, 
which avoids the necesssity of working at certain 
settings with the magnetic circuit in an unstable 
condition. Positive and fine current regulation is 
obtained with freedom from accidental reversal 
of polarity with a low open circuit voltage, and 
rapid voltage recovery. There is a detachable 
regulator which in the case of the larger machines 
includes a polarity reversing switch. This detach- 
able regulator is a great advantage when a man is 
welding in an awkward position and cannot have 


ARC 





the set within his reach. A single regulator handle 





motor to be run with the star connection to main- 
tain the efficiency and power factor. Excellent 
commutation is claimed with fixed brush gear. 
All current adjustment is made on the regulator. 

A set driven by a D.C. motor, and a petrol 
engine transportable set are shown in Fig. 14, 
p. 284, and Fig. 35). The latter has a “heavy 12” 
Austin engine, similar to that used on taxicabs, and 
its governor responds satisfactorily to allloads. The 
standard range of these “KS ” welders includes 
machines for driving from existing line shafts 
(Fig. 21) or an engine, stationary and transport- 
able A.C. and D.C. motor-driven sets, stationary 
and transportable petrol or oil engine sets, and 
trailer sets for towing behind a car or light van, 
&c. Various special sets have also been made, 
such as generator driven alternatively from A.C. 
or D.C. motors, for dockyards where there are two 
systems of supply or sets with an engine and an 
alternative motor drive. 

B. J. Hatt anv Co., Lrp. 
Varied drawing-office and print room equipment 





would have figured on the stand of B. J. Hall 





Fig. 36—PETROL ENGINE SET—QUASI ARC 


machines is the ‘“‘ Verax ’’ copier, of which several 
illustrations are reproduced herewith. In order to 
take advantage of the trouble-free properties of 
mercury discharge lamps, and eliminate the daily 
attention required by an arc lamp, this machine 
has been designed to use discharge lamps in place 
of the photographic arc lamp. An end view of the 
complete machine is shown in Fig. 37; it can be 
seen that it is a double-feed continuous copier with 
entirely independent feeding and exposure units, 
so that uniform printing can be obtained on either 
side. The sketch reproduced in Fig. 39 shows an 
end view of the machine; at A is indicated one of 
the row of discharge lamps; BB represent the 
glass bends; CC the conveyor bands; DD the 
discharge troughs; EE the tracings; FF the 
sensitised materials; and G tapped choke coils. 
An air blower is provided for cooling the lamps. 

As shown in Figs. 38 and 40, the two feed or 
exposure units are each complete with separate 
gearing and } H.P. driving motors. The third 
unit (Fig. 40) comprises a row of lamps screwed 
into Goliath Edison lampholders carried on 
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universally jointed brackets, so that proper align- 
ment can be maintained in spite of variations in 
lampholders and lamp caps. Each lamp has a 
separate choke coil with tappings for various 
voltages. The lamps can be de-wired by the removal 
of a plug and positively isolated from the supply 
mains. 

The whole unit can be withdrawn for dusting and 
any other necessary attention, or a half of the lamp 
can be attended to on each side of the machine and 

















FIG. 37—VERAX COPIER—HALL 


the glass bends can be cleaned by withdrawing the 
lamp unit. Made in the form of a shallow curve, 
the glass bend is mechanically strong and is carried 
in special supports in order to reduce the risk of 
breakages occurring ; moreover, the large radius of 
curvature assists in giving good contact between the 
paper and the tracing. 

Of the firm’s standard design and claimed to 
obviate tracking faults, the conveyor bands are 
sectional and are driven through a step change 





connection with the lamps are that a life of 1500 
hours is claimed and a current consumption per 
lamp of approximately 3 amperes. This figure, 
however, can be reduced by power factor correc- 
tion by the installation of a suitable condenser. 
When the current is first switched on the con- 
sumption is about 6 amperes per lamp, but after 
five to ten minutes burning full brightness is 
attained and the current drops to about 3 amperes 
per lamp. The 42in. machine is provided with a 
battery of nine lamps. If the electric supply to the 
lamps is interrupted for any reason they must cool 
down before they re-light. This operation is per- 
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FIG. 39—VERAX COPIER 


formed automatically, however, after several 
minutes, if the switch is left on. 

Other products of the firm include the “ Sirius ”’ 
copying machine, also utilising discharge lamps. 
It is simply constructed and intended for the use 
of small print rooms, in which a double-sided 
machine is not economical. Examples of dyeline 
process machines and other equipment were to have 





in from an integral header tank through a pre- 
filling or non-return valve at atmospheric pressure 
during this part of the stroke. When the moulds 
are closed the main control valve is opened to 
admit: oil to the cylinder. This closes the pre- 
filling valve and pressure is quickly built up to the 
preset figure. This method of working enables 

















FIG. 4I—MOULDING PRESS—DANIELS 


rapid action to be combined with a large saving in 
pressure oil. The upward or return stroke is 
carried out by two small rams, one at each side of 
the table, and the pressure exerted is adequate also 
for the ejection of mouldings, when required, by 
means of suitable rods and pins. On the press 























FIG. 33—VERAX COPIER—HALL 


gear-box and a reversed cone reduction gear, 
giving a simple method of speed variation over a 
wide range. Furthermore, by this method it is 
claimed that specific exposures can be repeated at 
any time, for the amount of illumination is con- 
stant and the speed of exposure can therefore be 
kept constant. 

The speed controls are on the right-hand side 
of each feed unit, near the operator, together with 
a speed indicator for the guidance of the operator 
in pre-setting exposures. As already mentioned, 
there is a circulating fan to reduce the temperature 
of the lamps and glass bends. The electrical 
switchgear is enclosed in a metal case with a conduit 
outlet so that the external wiring can be neatly 
arranged. All the lamps and motors have push- 
button control. 

Two sizes of machine, 42in. and 32in., are avail- 
able. The mercury vapour discharge lamps are 
suitable for A.C. only. Other interesting points in 





been shown together with a full range of drawing- 
office equipment, including “‘ Mavitta ” and other 
draughting machines. 


T. H. anp J. DaAniEts, Lrp. 


One of the exhibits in operation on the stand of 
T. H. and J. Daniels, Ltd., of Stroud, would 
have been the semi-automatic moulding press for the 
production of plastic articles, shown in Fig. 41. 
It is a self-contained unit with a motor-driven 
pump, on which the hydraulic supply is adjustable 
to trip out at varying pressures up to 1} tons per 
square inch, at which the 8in. diameter ram exerts 
a total load of 75 tons. The platens are 14in. 
square and the daylight between them is I4in. 
Between the tables there is 23in. daylight and the 
maximum stroke is 14in. 

The press is of the downstroke type, in which the 
initial idle stroke is carried out by the weight of the 
top table and ram falling by gravity. Oil is drawn 














FIG. 40—VERAX COPIER—HALL 


exhibited the tables are provided with electrically 
heated platens with thermostatic control over the 
normal working temperature range of 280 deg. to 
340 deg. Fah. Platens can also be fitted for steam 
or gas heating. These presses are made by the com- 
pany in sizes up to 1000 tons and all are also suit- 
able for operation from a hydraulic accumulator 
system. 

The company meant to show a three-throw 
vertical hydraulic pump in operation pumping oil 
at 1 ton persq. in. pressure through an illuminated 
display unit. This pump, shown in Fig. 42, has a 
rigid one-piece cast iron main frame and its crank- 
shaft, which is machined from a steel forging, runs 
in two large bronze bearings. The steel connecting- 
rods have bronze big and little end bearings, pres- 
sure lubricated from an oil pump system, and the 
three plungers are made of stainless steel to resist 
corrosion. The three separate pump bodies are of 
steel and have renewable stainless steel valve seats 
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and bronze mushroom valves, Suction and delivery 
are through bolted-on manifolds and the valves 
and gland packings are easily accessible for inspec- 
tion and routine attention. The pump is driven 
through V ropes from a 124 H.P. slip-ring motor 
mounted on slide rails of a bracket bolted to the 
side of the frame. 

The company makes a wide range of air receivers 
and pressure units and a representative unit of this 
class of product is represented by a small air receiver 
fitted complete with an Ingersoll-Rand electrically 
driven compressor. It is built up of electrically 
welded Zin. steel plate with dished and flanged 
ends and having a diameter of 20in. and a length 
of 60in. The working pressure is 2001b. per 

















FIG. 422—PRESSURE PUMP—DANIELS 


square inch and the test pressure was 400 lb. per 
square inch. Other exhibits would have included 
a representative selection of castings from the 
company’s foundry. 


TILGHMAN’S PaTENT SAND Buast Company, Lp. 


Two recent additions to the range of ‘‘ Wheela- 
brator ’’ airless abrasive cleaning machines would 
have been among the exhibits on the stand of 
Tilghman’s Patent Sand Blast Company, Ltd., of 
Broadheath, near Manchester. In this type of 

















FIG, 43—SMALL CLEANING MACHINE—TILGHMAN 


machine articles are cleaned by glass-hard steel 
shot, which is fed into the centre of a rotary 
impeller and thrown out in a tangential shower. 
Whilst the articles are being sprayed with the shot 
they are at the same time subjected to a tumbling 
barrel action within the chamber of the machine. 
One of the new machines works on the same 
principle, but is smaller than the previous standard 
sizes, having been particularly designed by the firm 
for use in small works. In it the steel slats hitherto 
used to tumble the articles under the blast have 
been replaced by a rubber belt. The use of this 
rubber belt also enables the machine to be used for 


Its tumbling chamber has a capacity of about 
2 cubic feet. As may be seen from the illustration 
of the machine in Fig. 43, it follows closely the 
usual design of other types. All the driving gear 
is mounted in easily accessible positions on the 
outside frame. Excessive wear of bearings owing 
to dust is avoided by extending the shaft ends out 
through the walls of the machine and mounting 
them in bearing blocks bolted rigidly to the outside 
of the frame. 

The conveyor type “ Wheelabrator,”’ shown in 
Fig. 44, has been specially designed to deal with 
flat castings of all kinds or with sheet steel. The 
blasting chamber of this machine is traversed by 
an endless moving belt. Articles to be cleaned are 
placed on one end of the belt, which carries them 
through the chamber, where they are blasted, and 
on out to the unloading end. By this method a 
continuous flow of articles is kept passing through 
the blast. A special loading device to enable the 
rapid handling of castings, &c., has been developed 


of muffles, retorts, crucibles, recuperators, and 


so forth. The coefficient of expansion is low, 
being about one-third that of fire-clay. By reason 
of these properties refractory articles made of 
carborundum are claimed to be able to withstand 
sudden temperature changes to a remarkabledegree. 

In particular the material is very suitable for 
the manufacture of crucibles, and crucibles made 
of carborundum do not require to be annealed 
before being put into service, so that the necessity 
of storing them in heated drying rooms is avoided. 
A smaller stock can be carried and space is thus 
made available for other purposes. The firm claims 
that carborundum crucibles are unaffected by 
moisture or climatic conditions, or the effects of 
placing them directly in hot furnaces or being 
chilled between heats. Furthermore, they pour 
clean and hold their shape, for they are stated to 
resist the scouring action of impinging gas or oil 
flames and the slagging action of solid fuel. 





At the Exhibition crucibles in various grades 








for use with the standard type of ‘“‘ Wheelabrator.”’ 
The articles to be cleaned are loaded into the bucket 
of the device, which is of the same capacity as 
the blast chamber. The bucket is automatically 
elevated and its contents tipped into the chamber. 
After blasting is finished the chamber is emptied 
by reversing the belt and tipping the contents into 
a waiting truck, the chamber is then recharged by 
the loading bucket. 

The company is also producing a new dust 
arrester, which consists of a number of vee-bag 
cloth screens mounted in a steel casing in such a 
manner that the dust-laden air passes through 
them to the exhauster. Particles of dust arrested 
in the bags fall into removable containers below 
the hoppers at the bottom of the casing. 


THE CARBORUNDUM Company, LTD. 


A stand in the Foundry Trades Section of the 
Exhibition had been taken by the Carborundum 
Company, Ltd., of Trafford Park, Manchester, 
17, to display a range of refractory materials. 
Carborundum, in addition to its well-known 
abrasive qualities, possesses properties which 
render it a highly efficient refractory material. 
It is produced in the electric furnace by the 
interaction of coke and silica sand at a temperature 
between 1840 deg. and 2240 deg. Cent. The 
carbon and silicon unite to form carbide of silicon 
or carborundum, in the form of interlocking masses 
of crystals, which, after removal from the electric 
furnace, are crushed and subjected to special 
treatments for manufacture into various abrasive 
and refractory products. 

We are informed that it is not possible to melt 
or soften the material at any temperature, it 
being only affected by the high temperature of 
an electric furnace, when it decomposes into its 
elements, the silicon being vaporised and the 
carbon remaining as graphite. Furthermore, 
it is a good heat conductor, its thermal conductivity 
being nine times that of fire-brick, making it an 
efficient material for constructions where the 





cleaning light and fragile articles up to about 10 in. 





ability to transmit heat is required, as in the case 








FIG. 44—WHEELABRATOR—TILGHMAN 


and sizes would have been shown, and also 
a complete range of refractories, including 
“ Carbofrax ”’ and “‘ Alfrax ’’ bricks, tiles, special 
shapes, tubes, and so forth. ‘“ Carbofrax”’ is 
the trade name for the firm’s silicon carbide 
refractories, and “ Alfrax” for its aluminium 
oxide refractories. The last-named are principally 
composed of electrically fused alumina, or 
** Aloxite.”” In addition, refractory cements and 
Carborundum Firesand, a refractory material 
for use in the non-ferrous metal industry for 
monolithic linings, would have been shown. 


J. H. Hotmes anv Co., Lip. 

Among the welding sets which were to have been 
exhibited by J. H. Holmes and Company, Ltd., of 
Hebburn-on-Tyne, is the two-operator A.C.-D.C. 
set, Fig. 16, p. 284, which was to have been demon- 
strated to show the complete absence of inter- 
ference between two operators welding simul- 
taneously with any current within the range of 
the machine. Another notable machine is a five- 
operator A.C.-.D.C. set. Particular prominence 
was to be given to the firm’s new B type welder, 
Fig. 18, which is an are welding generator of 
improved design. The general construction is 
compact and the control box, which is provided 
with simple means of current selection, small. By 
a more efficient utilisation of active material an 
appreciable saving in weight is said to have been 
secured. All the well-tried features of previous 
Holmes machines have been retained, including 
strong construction, rigid brush gear, a liberally 
designed commutator, and accessibility for in- 
inspection and maintenance. A special compound- 
wound field system and completely laminated 
magnetic field circuit in a welded frame are 
claimed to give excellent welding performance and 
easy control. The various welding combinations 
made by the firm in both stationary and mobile 
form, including generators for belt or engine drive, 
A.C. and D.C. motor-driven frame units, and twin 
generators on a combined frame for one or two 
operators meet all conditions of welding work. 

(To be continued) 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Our Export Trade in War Time 


The official communique issued after the Cabinet 
meeting on September 9th stressed the necessity of main- 
taining our export trade, and it is obvious that this is of 
paramount national importance. Export business in time 
of war must necessarily be more difficult to transact than 
in time of peace. Not only is the exporter as well as the 
foreign importer faced with the dangers to his goods 
contingent upon enemy action, but the question of price 
is affected by war risk insurance and other factors. The 
outbreak of war has brought the world’s export business 
in steel practically to a standstill. For nearly the whole 
of 1939 the British works have concentrated on production 
on home account and have had comparatively little surplus 
to sell overseas. It is unlikely that these conditions will 
change, but it is to be hoped that under the control of 
the steel trades, which includes a system of export licensing 
and priority, a proportion of the output may be set aside 
for export. Whilst the home requirements remain so 
large it is improbable that any important tonnage will be 

. allocated, but this properly distributed should be sufficient 
to provide valuable exchange and to retain a hold upon our 
chief foreign markets. It must not be forgotten that 
neutral Continental steelmakers are in a similar position 
to our own. Since the outbreak of the war shipments of 
steel to foreign destinations from Continental ports have 
been practically suspended. British shipping which 
carries normally a large proportion of the steel exported 
is now under the control of the Admiralty, and German 
merchant shipping has been swept from the sea. A 
position, therefore, has arisen in which it is practically 
impossible to obtain cargo space in neutral ports. In 
some European countries a system of rationing of available 
stocks has already been instituted to safeguard domestic 
requirements. So far as exports of Belgian and Luxem- 
burg steel are concerned there are atpresent no quotations. 
The Cartel arrangements, of course, have gone by the board, 
and with them should go all restrictions which are cal- 
culated to prevent export merchants obtaining overseas 
business wherever it is available. It should be possible 
to leave the allocation of material for export with safety 
to the Department entrusted with the control of the iron 
and steel trades. Just as agricultural restrictions upon 
the growing of potato and wheat crops have been lifted, 
so any pre-war trade arrangements likely to limit the 
activities of export merchants should be removed. 


The Pig Iron Market 


Little business has been transacted in pig iron 
during the first week of the war. Consumers have pro- 
ceeded with their pre-war programmes and, of course, 
had provided for their requirements for some time ahead. 
Naturally there has been a rush for specifications against 
contracts, since the majority of users endeavoured to 
obtain full supplies as a precautionary measure. All 
things considered, deliveries have been well maintained 
in view of the pressure which has been thrown upon the 
transport services. The general features of the market 
have been practically unaffected by the outbreak of 
hostilities. In the foundry iron section, the requirements 
of the light castings industry remain much as they were 
in August. Most users provided for their needs at the 
end of July and deliveries against the contracts then 
entered into have been on a good scale so that the im- 
mediate future holds no anxieties. On the North East 
Coast the production of foundry pig iron is sufficient to 
meet local requirements, which are also served to some 
extent by the Midland makers. There has been no change 
in quotations which are not fixed for any definite period, 
and it is anticipated that no price movements will occur 
before the end of October and possibly not then. The 
official minimum price for No. 3 foundry is on the basis 
of 99s. d/d Teesside, with a rebate of 5s. per ton to 
loyal consumers. In the Midlands there has been a 
rather better demand, due largely to consumers covering 
supplementary requirements. In the present state of the 
market for foundry iron the Control arrangements have 
caused little inconvenience. The priority system is in 
force, but so far foundry iron required for commercial 
purposes has been as freely obtainable as could be ex- 
pected under the prevailing circumstances. In the 
Lancashire market there has been a fair amount of inquiry 
and consumers appear to be adjusting themselves to war- 
time restrictions without difficulty. The war has not 
stimulated to any great extent activity at the light castings 
foundries, and the engineering foundries remain as well 
employed as previously. Scottish consumers of foundry 
iron are well placed, since most of them entered the war 
with sufficient stocks in hand to meet their needs for some 
time to come. The pig iron producing industry is, of 
course, now as for several months concentrating upon the 
production of basic iron. There is no lack of hematite pig 
iron and good quantities continue to pass into consumption. 
Specifications against contracts have been accelerated 
over the past week and the demand from all quarters 
remains active. 


The Midlands and South Wales 


Buyers in the Midland iron and steel markets 
have had to adjust themselves to the new conditions of 
trading, but considering all things the change has been 
made with very little disturbance. It is hoped that when 
the priority system gets into working order provision will 
be made for commercial orders, although it is realised that 
precedence must be accorded to material for national 
purposes. The re-rolling industry has full order books 
and now is comfortably supplied with sheet bars and 
billets. At the same time so heavy is the demand that 
all the available quantities are eagerly taken up. The 
plate works are for the most part fully occupied, but it is 
possible to place orders for thick plates for delivery within 
reasonable time. Other classes of structural steel are in 
such heavy request that excepting on official business no 
definite dates can be promised for the execution of fresh 





work. The engineering works are pressing for deliveries 
of bright drawn steel bars, the quotation for which is 
unchanged at £16 lls. basis for ordinary quality. The 
consumption of strip, particularly cold rolled strip, is 
heavy and few works are in a position to undertake new 
business for the time being. The colliery managements 
are receiving good quantities of steel for maintenance 
work, particularly light and heavy arches and light rails. 
Business in the South Wales steel markets continues as 
active as in other parts of England. The heavy steel- 
makers are working under extreme pressure and the 
lighter branches of the trade are fully occupied and likely 
to remain so for many months. The call for sheet and 
tinplate bars is undiminished. The tinplate industry is 
busy but there has been some decline in orders from over- 
seas. This, however, was to be expected and will probably 
continue until foreign buyers have become acquainted 
with the conditions ruling. Prices are unaltered at 20s. 3d. 
per standard box f.o.b. Welsh Ports, subject to a schedule 
of extras for odd sizes. 


The North East Coast and Yorkshire 


All the available plant at the steelworks on the 
North East Coast has been brought into operation ; but 
actually the position differs little from that which has ruled 
for many weeks. The institution of a licensing and 
priority scheme may have had the effect of slowing up 
business which was not associated with the-Government’s 
requirements, but for a long time past ordinary commercial 
work has had to give place to material required for national 
purposes, and to that extent also the situation is almost 
unaltered. The production of all kinds of structural steel 
is at a very high level and is passing immediately into 
consumption. The steelworks are finding no difficulty in 
obtaining full supplies of all their raw materials and are 
in the position of looking forward to full-time operations 
for many months tocome. There is, of course, a consider- 
able amount of work of a purely commercial character 
offering ; but the makers are chary of encumbering their 
books with this class of business in view of the already 
protracted periods which they have to quote for the exe- 
cution of orders not urgently needed. Before the com- 
mencement of the war the re-rolling works on the North 
East Coast received large supplies of semis, and they are 
now in a more comfortable position than for the past two 
or three months. Like the steelmakers, however, it is 
not easy to find a works prepared to accept business for 
material, other than that required for national defence, 
for any definite delivery. The market, however, is 
absorbing huge tonnages of small steel bars, small sizes 
of structural material and strip. The production at the 
sheet mills continues at capacity and there is little room 
for orders on private account. In fact, most of the works 
are unable to execute commercial orders before towards 
the end of the year. Consumers of steel plates are 
receiving good quantities against contracts and practically 
all branches of the consuming industries are busily em- 
ployed. The Yorkshire steel industry is in a similar 
position as regards work on hand. Delivery times, except 
for work of national importance, are becoming increasingly 
extended, but buyers in this category realise that under 
war conditions they cannot expect their orders to receive 
early attention. There is no decline in the active call for 
basic steel billets and free-cutting steel. The works are 
also busy upon special and alloy steels, considerable 
quantities of which are being produced. 


Non-ferrous Metals 


Business in all non-ferrous metals remains quiet 
but supplies are passing freely to all classes of consumers. 
It is understood that the maximum prices which were 
issued under the Control Order on September 6th will 
be revised shortly, as certain inaccuracies crept into the 
list. The Non-Ferrous Metals Control Department of the 
Ministry of Supply has only just been set up, and some 
latitude must be allowed to a new department working 
under the pressure of war-time conditions. The wisdom, 
however, of selecting one firm of metal merchants and 
converting it into a department for controlling the whole 
of the non-ferrous metal trades of the country is open to 
doubt. The British Metal Corporation is probably the 
largest British firm of its kind, but has no monopoly of 
able administrators familiar with the trades which it has 
been appointed to control. When Mr. Lloyd George 
organised the Ministry of Munitions a number of well- 
known administrators were selected from the London 
Metal Exchange, and the Non-Ferrous Metals Department 
was one of the most successful of that Ministry. The 
mistakes in the Schedule of maximum prices may not be 
important, but they are irritating to traders who under 
present conditions have sufficient to worry them in the 
conduct of their businesses without this additional com- 
plication. The quotation for rough copper which is given 
in the Schedule as £46 ‘“‘c.i.f. English Ports” should 
obviously have been ‘‘ warehouse,’ whilst the price for 
good soft pig lead (foreign), at £16 2s. 6d. c.i.f. English 
ports (duty for buyers’ account) should have been 
£16 12s. 6d. In the case of spelter also there have been 
omitted from the Schedule two important quotations, one 
being G.O.B. spelter, foreign, ex warehouse, £15 12s. 6d: ; 
and the other Empire zinc, including domestic zinc, ex 
warehouse, £17 17s. 6d. It is understood that these 
figures will be revised shortly and in the meantime traders 
whose business is affected must manage as best they can. 
Some surprise has been occasioned that the names of the 
Assistant Controllers and Directors of sub-departments of 
the Non-Ferrous Metals Control have not been published. 
It is known that Capt. Oliver Lyttleton, the Chairman of 
the British Metal Corporation, Ltd., is Controller, and it is 
generally felt that anything having the appearance of a 
policy of secrecy should be avoided. Pending negotiations 
with the Government all dealings in copper, lead, and zinc 
are suspended until further notice. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Copper, Tin, Lead, and Spelter 

With the metal market in London closed it js 
difficult to give a comprehensive survey of the position, 
It is, however, evident that consumers are receiving their 
requirements, and the publication of ofticial maximum 
prices has cleared the air to some extent. The outstanding 
feature of the position, however, is that the American 
copper producers have raised their domestic quotation to 
12c, per lb., or equal to about £66 10s. On the other 
hand the feeling is that this country will be less dependent 
upon the United States than during the last war, since 
the Empire resources have been greatly developed during 
the past twenty-five years, . . . Tin is the only metal in 
which there is a free market and it is understood that by 
an arrangement with the Government the Buffer Pool 
will continue to hold its prices at around £230 per ton, 
Dealings in the market have been active and on September 
7th there was a particularly large turnover. The quota- 
tion for three months’ tin showed a tendency to advance 
and the backwardation disappeared, According to advices 
from the United States there was a rush to obtain the 
metal and the quotation in that country rose to about 
£330. It is possible that as a result of this the tin market 
in London and in the East will be subjected to a certain 
amount of control. There is no lack of tin in this country 
and consumers are receiving regular supplies... . . \ 
strong demand rules for lead, but most consumers pro- 
vided for their needs before the outbreak of war for some 
time to come and there is no difficulty in meeting the 
quantities required. The price in the United States has 
jumped to 5*50c. but this has had no influence upon 
the London market. It is not anticipated that America 
will be called upon to supply this country with lead as the 
Empire resources should prove sufficient. . . . The sus- 
pension of dealings in zinc on the London Metal Exchange 
and the control of prices has resulted in the virtual dis- 
appearance of the London market. It was known, how- 
ever, that there is plenty of metal available in this country 
to meet all requirements, and the increase in the price in 
America to 6c, East St. Louis has not attracted much 
attention on this side of the Atlantic. [The tin market 
has been closed for three days from September 13th at the 
request of the Ministry of Supply in view of certain negotia- 
tions which are being carried on. The market in the East 
has been closed for a similar period.] 


Overseas Trade Opportunities 

The Department of Overseas Trade, 35, Old 
Queen Street, London, 8.W.1, has published details of 
the following contracts which are open for tender ; 
Montevideo, State Electricity Supply and Telephones 
Administration : supply of quantities of black and gai- 
vanised iron sheets (Uruguay, October 23rd). Melbourne, 
Deputy Director, Posts and Telegraphs: Supply and 
delivery of quantities of lamps, lamp caps, and sockets 
(Melbourne, October 24th). Montevideo, State Elec- 
tricity Supply and Telephones Administration: Supply 
of 100,000 kilogs. of pig iron (Montevideo, September 25th). 
Johannesburg, South Africa Railways and Harbours 
Administration: Supply and delivery of quantities of 
structural steelwork for the Underframe Shop, Uitenhage 
(including columns, roof principals and ventilator sup- 
ports, roof girders, crane girders, and bracing, sliding and 
swing doors, steel windows, bolt and rivet heads, &c. 
(Johannesburg, November 6th). Argentine State Oil- 
fields Dept.: Tender No. 6421, supply and delivery of 
quantities of steel piping of I}in., 2in., 2}in., and 3in. 
diameter and joints for l}in., 2in., and 24in. piping 
(Buenos Aires, September 29th). South African Railways 
and Harbours Administration: Supply and delivery of 
one 10,000 gallon capacity pressed-steel tank 20ft. by 
20ft. by 4ft. deep (Tender No. 2340, Johannesburg, 
September 28th). 


SSS SS 


BRITISH STANDARDS INSTITUTION 


Ali British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 





WELDING AND CUTTING 


No. 499.—The British Standard Nomenclature, 
Definitions, and Symbols for Welding and Cutting was 
first issued in 1933 under the authority of the Mechanical 
Industry Committee. It included a scheme of symbols 
for indicating welds on engineering drawings based on the 
use of letters to show the general form of the weld with a 
suffix and number relating to the details. The scheme has, 
however, not found general favour as being somewhat 
too complicated. The Committee has therefore recon- 
sidered the matter and has had before it certain proposals 
of the Institute of Welding which are based on the use 
of diagrammatic symbols indicating only the more 
generally used forms of welds. The new scheme follows 
closely the lines suggested for international standard- 
isation. The modification to the symbols has necessitated 
a considerable alteration to the form in which the different 
welds are defined in the glossary. The definitions have 
been reviewed and have been brought up to date. The 
extent of the modifications to the definitions is, however, 
comparatively small. It is hoped that in its simplified 
form the scheme of symbols now recommended will be 
acceptable to industry. The Committee, whilst appre- 
ciating that the introduction of this scheme in drawing 
offices, to supersede present methods, may occasion a 
certain measure of inconvenience, hopes, nevertheless, 
that in the interests of national co-ordination, the scheme 
will be widely adopted. Added importance is attached 
to the revision of the Standard as the L.C.C. require the 
symbols on drawings submitted to them for approval 
to be in accordance with the British Standard. 





SN nr rc ecoeb cae NSM pUd na aedasmincacice ana tecrne connie hananeeie 


a 


nO PEELE SER: 








oe 


isisassanicnn act eacomne ee 











Sept. 15, 1939 


THE ENGINEER 





291 








French Engineering Notes 


(From our own Correspondent in Paris) 


Export Trade and Armaments 


A counTRY cannot abandon export trade in the 
prosecution of war, and the French are well aware that 
under conditions where no limit can be fixed to the 
duration of hostilities production for export must not be 
entirely sacrificed to armaments. So long as the country 
is in arms it is required to provide everything necessary 
for the army and civil population, and in order to do that 
it cannot depend indefinitely upon its credit and capital. 
When raw materials and other products have to be 
procured abroad for the heavy needs of a country in time 
of war credit and capital may carry it a long way until a 
less favoured adversary succumbs, but there must be a 
certainty that the country’s resistance and force will be 
maintained, whatever happens. A good deal can be 
done to avoid loss of credit and a depletion of capital by 
exchanging goods for materials that can only be procured 
from abroad. Germany failed in her efforts to attain 
self-sufficiency by a costly manufacture of synthetic 
products, and her peculiar economic system had to be 
based upon an exchange of goods under conditions that 
did nothing to restore her credit and capital. In France, 
which is in a far stronger financial situation than Germany, 
it is felt that no time should be lost in organising pro- 
duction for export by means that will not hinder armament 
work. All the works and factories engaged on armaments 
are running seven days a week and appear to be fully equal 
to all demands, but there are many manufacturers who 
are not equipped for such work, and many essentially 
French industries are outside the armament range, so that 
a substantial export business might be done if some 
arrangement were made for the return of specialised hands 
who had to join up with others at the time of the mobilisa- 
tion. An appeal has been made to the Government to 
induce the military authorities to see if such men can be 
spared for work that will lessen expenditure on foreign 
goods and allow of a recovery of the export trade. This 
would, it is argued, do much to give a permanent structure 
to the country’s resistance, and would, at the same time, 
provide some assurance of business after the war. It is 
assumed that the artificial conditions under which German 
foreign trade was built up will collapse and that French 
makers will be in a position to secure some of that business 
by normal trading. The present hostilities should, in 
fact, destroy the totalitarian economic system that 
resulted from the last war and was directly responsible 
for the upheaval of world economy, for which Germany 
was bent upon substituting a new order of things of her 
own making. Neither Germany nor Italy brought 
prosperity to their respective countries by a closed 
economy that shut them off from the rest of the world, 
and hopeful signs for the future are indications of an 
inevitable return to freer exchanges amongst all countries. 


French Resources 


Now that the State arsenals and factories and 
private manufacturers are able to deal satisfactorily with 
an exceptional armament demand there need be no 
apprehension as to the production being maintained. The 
supply of energy kept pace with the industrial expansion 
by the carrying out of the national electrification scheme, 
which was suspended for some time because it appeared 
to be exceeding the possibilities of consumption, but the 
further impetus given to industrial production made it 
necessary to put in hand new hydro-electric power stations, 
and when these are completed the country will be one of 
the leading European producers of electrical energy. 
During the first ten months of 1938 the total production 
of hydraulic and thermal electrical energy was 10,988 
million kW a year, which appears to be sufficient for 
present needs. The coal output has reached about 
50 million tons a year, and the miners, who had been 
working five days a week, have now to work the full six 
days so long as the present emergency demand continues. 
On account of the electrical expansion there has been a 
falling off in coal imports that formerly amounted to 
about 25 million tons, a large part of which was supplied 
by Poland and Germany. Apparently, there will be 
more need for British coal. The steel production has 
always been in excess of home requirements, but much of 
the blast furnace coke had to be imported from Germany 
in exchange for iron ore, although other supplies are 
sufficient to keep the steel output fully up to the national 
needs. The Office National des Combustibles Liquides, 
recently incorporated in the general organisation of 
defence, carried out for many years a close research into 
the ways and means of widening the home resources in 
liquid fuels, particularly in prospecting and boring for oil 
in France and the colonies. Promising results have been 
obtained in the south of France, where the State has 
undertaken further boring which will no doubt now be 
carried on more actively. Ever since the last war the 
French Government has persistently encouraged experi- 
ments with substitutes for petrol, with the object mainly 
of releasing existing supplies for military uses. Private 
owners of lorries and cars were expected to do the best 
they could with suction gas which, apart from alcohol, is 
the only home-produced fuel that is capable of giving 
anything approaching an acceptable result. Alcohol, in 
time of war, is needed for other purposes. So much has 
been done with the construction of storage tanks for 
petrol and of oil refineries as part of a vast plan that has 
not yet been fully carried out, that there is no probability 
of supplies failing in view of the precautions that have 
been taken for importing oil. These precautions appear 
likely to be so effective that there is, so far, no restriction 
in the use of petrol by private car owners. In the same 
way, there is no reason to anticipate a curtailment of 

essential food supplies. The country is mainly agricultural, 
and the possibilities of cereal production have been so 
largely increased by the use of machinery that there is a 
heavy surplus of wheat in reserve and no fear of a shortage 
of home supplies, despite the depletion of labour. The 


British Patent Specifications 





When an invention is communicated from abroad the name and 
uddress of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2 
1s. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES 


510,439. December 19th, 1938.—Cooxiine or Fue Insecrors 
tn INTERNAL ComBUSTION ENGINES, Petters, Ltd., Westland 
Works, Yeovil, Somerset, and Herbert Brooks, “ Mel- 
bourne,’’ Sherborne Road, Yeovil, Somerset. 

The accompanying drawing is a sectional side elevation of one 
construction according to the invention as applied to a water- 
cooled engine. The injector comprises a cylindrical body part A 
having an externally cylindrical nozzle part B of smaller dia- 
meter than the body so that an annular shoulder is formed 
between them. The injector passes through the cooling water 
space C between the inner and outer walls of the cylinder head 
of the engine. Extending across the water space between the 
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two bores is a water-tight sleeve D constituting a housing for 
the body of the injector and formed of copper or other metal 
having a high heat-conductivity. Formed on the lower end of 
the sleeve D is a flange E which rests on a flange F on the upper 
end of a bushing G which surrounds the nozzle part B, the flange 
F lying between the flange E and the shoulder formed in the 
bore. The bush G is also formed of metal of high heat-con- 
ductivity. The bushing G has a portion of its inner surface 
formed of enlarged diameter, so that direct contact between it 
and the nozzle part B is limited to a small area at the lower end 
where heating is liable to be most intense, the space formed 
communicating neither with the combustion chamber nor the 
water space.—August 2nd, 1939. 


510,526. January 31st, 1938.—ImPROVEMENTS IN Pistons, 
Thomas James Wake, Fairmoor Garage, North Road, 
Morpeth, and Thomas Simpson, 39, Roxburgh Terrace, 
Whitley Bay, Northumberland. 

A piston in accordance with the invention is characterised in 

that its skirt is split so as to permit it to expand in a direction 

at right angles to the axis of the gudgeon pin and in that the 
expansion of the skirt is effected by internal piston rings. 

Referring to the drawings, in the example illustrated, the piston 

body has a head A formed by a disc having a peripheral flange 

grooved externally to receive an expanding piston ring B, 

the flange being in one with an annular extension of reduced 
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external diameter. The upper portion C of the extension is 
grooved externally to receive an expanding piston ring D, and 
the lower portion E of the extension is further reduced in dia- 
meter and is provided internally with a pair of oppositely- 
disposed bosses through which the gudgeon pin passes. The 
skirt of the piston is of the same external diameter as the head, 
and comprises a sleeve having at its upper end a portion F the 
internal diameter of which corresponds to the external diameter 
of the upper portion C of the piston body. The internal dia- 
meter of the major portion of the sleeve corresponds to the 
external diameter of the lower portion of the body so that the 





French can hold on as long as is necessary. 





the sleeve. 


There are thus two coacting annular surfaces around 
the skirt and piston body which prevent oscillation of the skirt 


in relation to the body of the piston. The sleeve is grooved 
externally as shown to receive expanding piston rings around 
its upper portion, and an expanding piston ring adjacent to the 
lower end. The lower end is also grooved internally to receive 
an expanding piston ringG. As indicated at H the sleeve is split 
lengthwise into halves on a plane passing through the centre of 
the holes which receive the ends of the gudgeon pin h. It will 
be observed that the splitting of the skirt permits the latter to 
expand in a direction at right angles to the axis of the gudgeon 
pin.—July 31st, 1939. 


SWITCHGEAR 


510,473. March 24th, 1938.—O1L-immMERSED EvLecrric Crrcurr 
Breakers, George Ellison, Ltd., of Wellhead Lane Works, 
Perry Barr, Birmingham, 20, and James Anderson, of the 
Company’s address. 

The object of this invention is to provide improved means for 
minimising risk of ignition of combustible gases which have 
accumulated above the oil in circuit breakers. When the con- 
tacts A and B are separated the resulting gas bubble formed 
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between the contacts is prevented from dispersing by the shield 
C, and on rising from the contacts is collected in the gas trap D. 
From the trap the gas can percolate slowly through the oil into 
the air space above the oil. By employing a gas trap and 
shield in combination with the fixed and movable contacts, or 
with each pair of such contacts, it has been found that it is - 
possible to minimise risk of ignition of the combustible gas col- 
lected in the air space above the oil.—March 24th, 1938. 


510,595. 
Etectric Crircuir Breakers, The 
Houston Company, Ltd. 

A form of circuit breaker switch embodying the invention is 
illustrated. A is the releasing magnet having the winding B 
and opposite this magnet is the armature C of the holding 
magnet H with its main current winding D. Upon release the 
armature C strikes the movable contact lever D and opens the 
switch contacts E. The additional electromagnet F with its 
winding G is arranged, preferably with an air-gap, between the 
shanks of the holding magnet H. A current transformer J 
has a primary winding K traversed by the main current, and its 
secondary winding L is in series with the winding G of the 
additional magnet F. With rising forward or reverse current 
in the secondary winding L a voltage is induced which results 
in a current through the winding G which according to the current 
direction of the induced current as compared with the main 
current amplifies or weakens the normal holding flux of the 
holding magnet H. The armature C therefore, under otherwise 
equal conditions, on a rising forward or reverse current is pulled 
away from its holding magnet either later or earlier than if the 


January Ist, 1938.—Excess Current HIGH-SPEED 
British Thomson- 
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additional electromagnet F were not there. That is, later or 
earlier according to the polarity with which the secondary coil 
of the transformer is connected to the winding of the additional 
magnet, the change in releasing time being dependent on the 
rate of change of the current. Therefore by selecting the 
polarity of the electromagnet F or disconnecting it or otherwise 
rendering it ineffective, with a given rise in current value an 
early, late or normal releasing time can be obtained and thus a 
number of problems of selectivity can be solved which up to now 
could only be solved with difficulty. The air gap of the current 
transformer can be made regulable for regulating the secondarily 
generated voltage. The excitation of the additional magnet and 
therewith the degree of the early or late releasing can also be 
made adjustable by means of regulating resistances. If through 
rectifying devices, such as dry rectifiers, rectifying valves or the 
like, in series or parallel with the coil G, the path of the induced 
current in one direction through the coil G is entirely or partly 
blocked, then early releasing in one current direction and not 
late but normal releasing in another current direction can be 
effected or in one current direction normal releasing and in 
another current direction late releasing can be made to take 
place.— August let, 1939. 


ELECTRICAL APPLIANCES 


510,481. May 26th, 1938.—Cartripce Fvuszs, Callender’s 
Cable and Construction Company, Ltd., of Hamilton House, 
Victoria Embankment, London, E.C.4., and Alfred Whitley 
Metcalf, of the Company’s address. 

The fuse described in this specification comprises four ele- 

ments A, each of which consists of a silver wire B, having a 

reduced cross section. Each wire has a small localised body D 





ends of the gudgeon pin are received in the thicker portion of 





of low melting point. At a predetermined steady overload the 
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blowing of the fuse is brought about by the low melting point 
metal. Under short circuit conditions the fuse blows at the 
waist portion C. Each element is enclosed in a cylindrical 
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glass tube E. The ends of the wires are bent inwards at right 
angles so that they may be readily twisted together outside the 
fuse as at F. The four glass tubes E are spaced from an outer 
cylindrical centre G by a sealing material.— August 2nd, 1939. 


MACHINE TOOLS AND SHIPS’ APPLIANCES 


510,482. May 30th, 1938.—Rivets anp Toots FoR REMOVING 
Rivets, A. V. Roe and Company, Ltd., Avro Works, New- 
ton Heath, Manchester, 10, and Roland Foster Taylor, of 
the Company’s address. 

Difficulty is experienced in removing hollow or tubular rivets 
or eyelets and cup type rivets which are hollow but closed at one 
end from the parts held! together by such rivets as the drill by 
which removal is effected tends to grip the rivet and spin it in 
its hole. The object cf the present invention is to provide 
simple and efficient means to overcome the difficulty. Referring 
to the accompanying drawings A is the body of a drilling machine 
for operating the drilling cutter B. Detachably secured to the 
body, is a member C which has a reduced lower end D, surround- 
ing the drilling cutter, within which is a sleeve E which can slide 
therein against or under the pressure of a spring. A peg F 
screwing into D engages a slot G in the sleeve to prevent its 





rotation. The outer end of the sleeve has screwed therein a 
tool member H which is bored to form a guide through which 
the drilling cutter passes whilst performing its drilling operation. 
The tool has its end fork-shaped by providing it with two prongs 
J which are disposed at diametrically opposite points around the 
drilling cutter. The prongs are shaped to engage a cross cut 
or groove, or the like provided in the head K of the rivet to be 
removed. The grooving or slotting of the rivet head may be 
effected during the manufacture of the rivet. During the drill- 
ing operation to remove the rivet, the prongs of the tool will 
engage ; under the pressure of the spring, the cross cut in the 
head of the rivet so that the rivet is held against turning whilst 
the drilling cutter completes its operation. The tool may be 
unscrewed from the sleeve to interchange it with other tools to 
suit the size of rivet and of drilling cutter.— August 2nd, 1939. 


510,628. April 20th, 1938.—MrtTHop anD APPARATUS FOR THE 
MANUFACTURE OF MetTat TusBEs, Stewarts and Lloyds, 
Ltd., 41, Oswald Street, Glasgow, and Gavin Smellie 
McLay, Shell Mex House, Strand, London, W.C.2. 

One method of producing a metal tube according to the 
present invention is described by way of example in the accom- 
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panying drawings. A round billet is heated and then pierced 
and one end of the hollow A thus produced is deformed by 
squeezing it inwards to produce, for example, four internal 
shoulders B. A metal plug C of approximately the diameter 
of the mandrel D of the push-bench apparatus is stepped on 
its rear side to form a boss E entering the constricted part of the 
hole beyond the shoulder. The plug also has a stem F extending 





from the boss. This plug is inserted into the hollow, as shown, 
and it is applied to one end of the mandrel of a push-bench 
so that the mandrel engages the front face of the plug. The 
—- is then operated in the usual way to convert the 

ollow into a tube. The finished tube G ig removed from the 
mandrel by gripping and pulling on the projecting stem of the 
plug, for example by jaws H, while the mandrel is held. The 
end of the tube is then sawn off, and the plug removed from the 
waste end for reuse.—August 4th, 1939. 


AERONAUTICS 


510,546. February 7th, 1938.—HicH-tirr Arrororts, Alfred 
Richard Weyl, 25, Kings Way, Dunstable, Bedfordshire. 

According to this invention there is provided an aeroplane 
wing having a duct extending from an opening in the pressure 
side adjacent the trailing edge to an opening adjacent the point 
where transition from laminar to turbulent condition in the 
boundary layer on the suction side (transition point) is taking 
place, that is to say within a region between the leading edge 
and 45 per cent. of the aerofoil chord (distance taken from the 
leading edge), the duct being so shaped as to produce an increase 
in velocity and a diminution of pressure as between air issuing 
from the second opening and that entering the first. Means are 
provided to control the entry of air into the opening in the pres- 
sure side and simultaneously to create a wake at the rear thereof, 
and to deflect rearwardly air issuing from the opening on the 
suction side. A flap A is privotally mounted to the front surface 
of the rear spar B of a wing. The flap is pivoted at the rear 
edge and is so disposed, and shaped, as to ae when closed a 
-part of the lower wing contour. An opening C is located in the 
lower surface of the wing, which is of similar span to, and is 
normally closed by, the flap A. An opening D of substantially 
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smaller dimensions is formed in the upper surface of the wing 
near the point where transition from laminar to turbulent con- 
dition in the boundary layer flowing along the suction side occurs 
(transition point, where the minimum pressure gradient exists 
for conditions of airflow at angles of incidence below the critical 
angle). A convenient position for the upper opening, structurally, 
would be immediately behind the front or main spar E of the 
wing. The small opening D in the suction surface may be 
normally covered by a flap F pivoted at the front edge, and 
arranged in the closed position to form a part of the upper wing 
contour. The two openings C and D are interconnected by a 
channel or duct through the wing, shaped in the form of a 
nozzle. The channel may contain interruptions by ribs or other 
part of the structure. If an upper flap is fitted, both flaps are 
opened at the same time but are moved through different angles, 
the upper flap opening through a smaller angle, for example, 
approximately 15 deg. The invention has the advantage that in 
the operative position for high lift (both flaps opened and the 
channel conducting air in the direction of the arrows) the critical 
incidence will occur at a substantially higher lift coefficient.— 
August 3rd, 1939. 


METALLURGY 


610,617. February 7th, 1938.—Hieu Seeep Street, Paul Pitz 
and Alfred Hilger, of Bergische Stahl-Walz- und Hammer- 
werke Julius Lindenberg, Remscheid-Hasten, Germany. 

This invention relates to high speed steels, that is to say steels 

which when hardened at temperatures in the order of 1200-1300 
deg. Cent. have a hardness of approximately 63 to 66 on the 
Rockwell scale and which retain or even increase this hardness 
when they are heated to temperatures of 560 to 600 deg. Cent. 
The tungsten content of high speed steels varies from 8 to 25 
per cent. and it has always been thought that a high tungsten 
content is essential if the necessary properties are to be obtained. 
Researches have shown that the properties of the high speed 
steels are not dependent upon the tungsten content to the extent 
believed, and indeed that in certain circumstances the steels need 
not contain any tungsten at all. According to the invention 
high speed turning steels containing less than the previous 
minimum tungsten content, i.e. not more than 7-5 per cent., 
and even as little as 0-5 per cent. tungsten are obtained by 
using alloys having a vanadium content of from 2-5 to 10 per 
cent., a carbon content of from 1-0 to 2-0 per cent. and a chromium 
content of 3-0 to 10 per cent. Steels containing, for example, 
1-3 to 1-4 per cent. carbon, 5 to 7 per cent. tungsten, 3 to 4 per 
cent. chromium and 5 per cent. vanadium, when suitably heat- 
treated, do not differ appreciably in their properties from high 
speed turning steels of ordinary composition. The same is true 
of steels with a still lower tungsten content, especially if they 
contain molybdenum in an amount up to 3 per cent. If 
the vanadium content is increased to approximately 9 per 
cent., the mechanical strength of the steel is still further im- 
proved. It has also been found that the tungsten can be reduced 
to less than 0-5 per cent. or omitted altogether if the vanadium 
content is made at least 5 per cent. and the chromium content 
at least 4 per cent. Two examples of steels containing no tung- 
sten are as follows :— 


(1) carbon ... 1-8 to 2-0 per cent. 
if chromium 4-5 per cent. 
vanadium ... ... ... «.. «+. 7:0 to 8-0 per cent. 
(2) onrbom ... .... 2... 0. sa. IeDtOSO per coms. 
chromium a ee 
vanadium 5-0 to 8-0 per cent. 


The tungsten-free steels need prolonged tempering to 580 deg. 
Cent. if they are to acquire the full hardness of about 65 on the 
Rockwell scale. . The invention includes these alloys when they 
have been hardened by quenching from a temperature in the 
order of 1,200 to 1,300 deg. cent., whether or not they have 
been reheated to a temperature in the order of 560 to 600 deg. 
Cent. The steels according to the invention may also contain 
one or more of the elements titanium, tantalum, zirconium, 
uranium and beryllium, in a total amount of from 0-1 to 3-0 
per cent., for the purpose of imparting the properties usually 
imparted by these elements. Cobalt has the same effect as 
usual in increasing the capacity of the steels, and the cobalt 
content may amount to as much as 20 per cent.—August 4th, 
1939. 


MISCELLANEOUS 


510,670. February 28th, 1939.—Etxecrrostatic SHIELps, 
Marconi’s Wireless Telegraph Company, Ltd., of Marconi 
Offices, Electra House, Victoria Embankment, London, 
W.C.2 


This invention has for its object to provide an improved 
electrostatic shield which is transparent and thus particularly 
adapted for use in connection with electrical circuits employing 





photocells, For some purposes, it is desirable to have an electro- 
static shield transparent to light. In the case of a photo cell 
used to pick up the light from the fluorescent screen of a cathode 
ray oscilloscope, the photo cell circuit is apt to be affected by the 
strong electric field present around the oscilloscope screen. 
Wire screen or mesh may be used for this purpose but the use 
of such a screen cuts off part of the light and also may intro- 
duce a high frequency tone or other undesirable effect in the cell 
output. The invention provides an electrostatic shield without 
these defects. In Fig. 1, the transparent electrostatic shield 
— two glass plates A and B separated by a U-shaped 
block of solid material C. These plates are cemented to the 
block so as to form a water-tight cell generally designated E. 
A metallic strip F passes around the inside of the U-shaped block 
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C and is provided with a perforation at one end. The cell is 
filled with a conducting solution of sulphuric acid, sodium 
chloride, calcium chloride, or other transparent conductor. 
The solutions mentioned are transparent to visible light and yet 
are good conductors of electricity. Fig. 2 shows a copper box 
H housing a photocell and its associated amplifier. K is an 
aperture through which light can fall on the photocell. In 
order to shield this aperture electrostatically, the cell E is 
fastened in front of it. The metallic strip F which makes an 
electrical connection to the solution in the cell E is fastened to the 
copper box H by means of a screw thereby earthing the solution 
for electrical potentials. This transparent electrostatic shield 
may also be used as a colour filter by adding suitable colouring 
matter to the solution or by using coloured glass plates at A 
and B. Other transparent materials may be substituted for the 
glass plates, e.g. fused quartz.—August 4th, 1939. 


PERSONAL AND BUSINESS ANNOUNCEMENTS 





Tue British ELecrrRicAL AND ALLIED MANUFACTURERS’ 
ASSOCIATION announces that the Annual Dinner arranged for 
Thursday, November 16th, has been cancelled. 


Vickers, Lrp., announce that Mr. F. C. Yepp, Director of 
Vickers, Ltd. and Vickers-Armstrongs, Ltd., has been appointed 
to the position of Deputy Chairman of Vickers-Armstrongs, Ltd. 


W. Epwarp Kocus anp Co., Lrp., 14, Park Lane, Sheffield 10, 
has now been changed to W. E, Cox and Co., Ltd. The Regis- 
tered Office will remain at 14, Park Lane, Sheffield 10, and 
the trading activities of the Company will be continued in 
exactly the same manner as hitherto. 


CONTRACTS AND ORDERS 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers 


THE Broapway ENGINEERING Company, Ltp., Carlisle Road, 
Hendon, London, N.W.9, informs us that it has been appointed 
agent for Christen and Co., A. G., Berne, Switzerland, in this 
country. 


Txos. W. Warp, Lrp., announces that it has acquired the 
assets and goodwill of the Triumph Company, Ltd., Coventry, 
including the Gloria and Stoke Works. The manufacture of 
Triumph cars is being continued under the direction of Mr. D. M. 
Healey, General Manager. 


Ruston-Bucyrus, Lrp., Lincoln, announces that the 
Stanton Ironworks Company, Ltd., has now placed an order 
with it for a second walking dragline. This machine, like the 
first, will weigh about 150 tons and will be fitted with a 135-ft. 
boom and a 3-cubic-yard bucket. 








CATALOGUES 


Bonar LONG AND Co., Ltd., Princess Street Works, Dundee.— 
Publication No. P T 5 of underground mining-type transformers. 


Darwtins, Ltd., Sheffield.—Stock list of case-hardening and 
annealing boxes, muffles, circular pots, and pyrometer tubes 
in ‘“ Pireks ” alloy. 

Gro. Bray anv Co., Ltd., Leicester Place, Leeds 2.—Catalogue 
C32 of “‘ Chromalox,’’ and “‘ Tubulox ”’ electric heating elements, 
immersion heaters, etc. 


C. H, Cuampton anv Co., Ltd., 60/66 Wardour St., London, 
W.1.—A booklet on the principles, operation, troubles, and 
remedies of enclosed are lamps. 


Joun PickiEes AND Son (Enatneers), Ltd., Hebden Bridge, 
Yorks.—A catalogue of over 200 pages illustrating and describing 
woodworking machinery of all kinds. 


British INsuLATED CasLes, Ltd., Prescot, Lancs.—New 
brochures on service cut-outs with non-conductive cases and 
feeder and distribution pillars and panels. 


INTERNATIONAL MARINE Rapio Company, Ltd., Connaught 
House, Aldwych, W.C.2.—Loose-leaf catalogue of marine 
products, which include telephones, fire alarms, battery chargers, 
music and speech reproduction equipment, lighting fittings, &c. 








